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ABSTRACT:

The present invention relates to novel quinoline derivatives and quinazoline derivatives

represented by the following formula (I): Awherein R1 and R2 are each independently H or

C1~C4-aikyl, or R1 and R2 together form Cl-CS-alkylene, X is O, S or CH2
?
W is CH or N, and Q

is a substituted aryl group or substituted heteroaryl groupl! and their pharmaceutical^ acceptable

salts, having platelet-derived growth factor receptor autophosphorylation inhibitory activity, to

pharmaceutical compositions containing these compounds, and to methods for the treatment of

diseases associated with abnormal cell growth such as tumors.
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Q

W
CD

[herein R
1
and R2 are each independency H or C-i-C^-alkyL or and R2 together form Cr£Va%tenet X is O, S or

CH2 , W is CH or N, and Q is a substituted aryl group or substituted heteroaryl group] and their pharmaceutical^ accept-

able salts, having platelet-derived growth factor receptor autophosphorylation inhibitory activity, to pharmaceutical com-

positions containing these compounds, and to methods for the treatment of diseases associated with abnormal cell

growth such as tumors.

2



EP 0 860 433 A1

Description

FIELD OF THE INVENTION

s The present invention relates to novel quinoline derivatives and quinazoline derivatives having an inhibitory action

against abnormal cell growth and to their pharmaceutical!/ acceptable salts. More specifically, the present invention

relates to novel quinoHne derivatives and quinazoline derivatives having an inhibitory action against autophosphoryia*

tion of the platelet-derived growth factor receptor and to their pharmaceutical^ acceptable salts.

10 BACKGROUND OF THE INVENTION

Growth factors such as insulin, the epidermal growth factor and the platelet-derived growth factor (hereinafter

referred to as FDGF) have an important role in cell growth, in particular, PDGF is known to be a powerful cell growth

factor related to the control of ceil growth and division (Cell 4& 155 (1986)), However, in diseases or pathophysiological

is situations such as leukemia, cancers, psoriasis, glomerular nephritis, organofibrosis, atherosclerosis, restenosis after

percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis, abnormal production of PDGF or PDGF
receptor occurs at the pathophysiological sites, and abnormal cell growth is observed at the pathophysiological sites in

such diseases, Namely, this is an excess of cell growth signals associated with overproduction of the PDGF or PDGF
receptors. Thus, it is necessary to suppress cell growth signal transduction to improve these pathophysiological situa-

te tions.

In one trial it was reported that abnormal cell growth in pathophysiological situations was suppressed by adminis-

tration of an anti-PDGF antibody (J. Exp. Med. 175, 1413 (1992)); however, there are problems such as in vivo stability

and methods of administration as a therapeutic agent because the anti-PDGF antibody is a protein molecule.

On the other hand, in cells, PDGF is known to bind to the PDGF receptor to activate tyrosine kinase present in this

£5 receptor This receptor tyrosine kinase relates to intracellular signal transduction via autophosphorylation of the recep-

tor itself and plays an important role in cell growth. In pathophysiological situations, this intracellular signal transduction

is considered to be excessive. Therefore, inhibition of PDGF receptor autophosphorylation can be considered as

another possible strategy to suppress celt growth signal transduction.

Examples of suppressing cell growth using the PDGF receptor autophosphorylation inhibitors, which are low

30 molecular weight compounds, are described in the literature (Cancer Research §4* 61 06 {1 994); Proa Natl. Acad. ScL

USA. 92, 2558 (1995)). Therefore, PDGF receptor autophosphorylation inhibitors could be useful in many diseases

such as leukemia, cancers, psoriasis, glomerular nephritis, organofibrosis, atherosclerosis, restenosis after percutane-

ous coronary angioplasty or bypass surgery and rheumatoid arthritis.

Examples of previously known PDGF receptor autophosphorylation inhibitors include 3-arylquinolines (J. Med.

35 Chem. 32, 2627 (1994); J, Med. Cbem. £7, 2129 (1994) and Publication of Japanese Patent Laid-open No, 94/507643),

3-aryiquinoxalines (Cancer Research 54, 6106 (1994)), and 4-pyndyl-2*ary)pyrimidines (Proa Natl. Acad. ScL USA. 92 .

2558(1995)).

However, as far as the present inventors know, compounds which have a structure in which an aryt group or heter-

oaryl group is bonded to position 4 of the quinoiine backbone or quinazoline backbone via one oxygen atom, sulfur atom
40 or carbon atom and which have a PDGF receptor autophosphorylation inhibitory activity are not known.

Furthermore, as to previously known quinoline derivatives, {4-[(7-<;hloro-4-quinoltnyl)oxy3phenyl}{4-fluorophe-

nyl)methanone is described in Publication of Examined Japanese Patent Application No. 89/246263. This known com-

pound is used as a fungicide, and there are no reports as to its PDGF receptor autophosphorylation inhibitory activity.

Furthermore, 4-arylquinoline derivatives are described in J. Med. Chem, 14, 1060 (1971), Acta Chim, Hung 112 ,

45 241 (1983), Publication of Examined Japanese Patent Application No. 88/51375, German Patent No, 3101544, Publi-

cation of Examined Japanese Patent Application No. 89/246263, and US Patent No. 3936461. These known com-

pounds are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful

organisms (preservative), plant growth control agent, fungicide or anti-angina agent, respectively and there are no

reports as to their PDGF receptor autophosphorylation inhibitory activity

so Consequently the development of novel compounds having the PDGF receptor autophosphorylation inhibitory

activity would be of great industrial benefit.

A major objective of the present invention is to provide novel compounds having the PDGF receptor autophospho-

rylation inhibitory activity.

ss DISCLOSURE OF THE INVENTION

As a result of intensive studies to attain the abovementioned objective, the present inventors found that compounds
having a structure in which an aryl group or heteroaryl group is bound to position 4 of the quinoline backbone or quina-

3
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zoline backbone via one oxygen atom, sulfur atom or carbon atom best serve the objective, and thus came to complete

the present invention based on this finding.

Namely, the present invention is to provide qulnotine derivatives and quinazoline derivatives represented by the fol-

lowing formula (l) F
and pharmaceutical acceptable salts thereof:

10

15

(
i

)

{wherein Ri and R£ are each independentiy H t CVCs-alky!, or R 1 and RE together form C-rCValkylene, and Wis CH
20 or N,

1 . whenW is CH,

(a) X is O or S t and Q is a phenyl group represented by formula (II):

25

30

[wherein m is 1, 2 or 3, R3 is each independently CN, OH, halogen, C^-Cs-atkyl. CrC4-alkoxy or C2-C4-acyl] (

35 a group represented by formula (ill):

40

as [wherein m is as defined as described above, R3 ' is each independently OH, C-j-Cs-alkyi, C-rC^alkoxy, and Y
and Z are both or each independently N or CH],

or a group represented by formula (IV):

R,i

[wherein m and R3 * are as defined as described above, and R4 is H f C^Cs-aikyl or C2-C4™acyl] r and

4
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(b) X is O, S or CH^ and O is a group represented by formula (V):

[wherein j and k are each independently 0 or 1, R5 is each independently H or CrC4-alkyi, A is CrCs-alkyi f

CrC5-alkeny! t
cyclic {O^-C^) alkyl. CrC4»afkoxycarbonyi, phenyl, naphthyl, furyl, thienyl, benzoyl, substituted

benzoyl, CrC4-acy} f or 5- or 6-mernbered monocycUc or 9- or 10-membered bicyclic heteroaryi group having

1 or 2 nitrogen atoms and optionally having another hetero atom selected from the group consisting of nitro-

gen, oxygen and sulfur atoms, these aikyl group, ary! group and heteroaryi group represented by A may have

1 to S substituting groups selected from the group consisting of CN, NO£r OH, NHS ,
halogen, CrCs-aikyl,

cyclic {C3-C10) atkyl, CrC4-alkoxy, CrC4-aikoxycarbonyl, CrC^acyl, CrC5-acyloxy> CrC3-alkylenedioxy,

d -C4-alkylamino, di-CC-j-G^alkylJamino, COsH, CONH2, N-(CrC4-alkyl)amido, N,N-di-(CrC4-a!M)amido,

C^C4-alkylarmdo, trifiuoromethyi, CrC4-a!kyithio, phenyl, substituted phenyl, phenoxy, substituted phenoxy,

phenylthio, substituted phenylthio, phenyKd-C^alkyl), substituted pbenyl(CrC4"aikyl), pyridyi, pyrazinyi, pyri-

midinyl, pyridazinyl, pyrrolidine piperidinyl, piperazinyl, homopyperazinyl, morpholinyl, quinolyl, quinazolinyl,

benzoyl, substituted benzoyl and Cs-C4-acyl, and B is O, S, NH, NCN, NR6 or NOR6 (wherein R6 is CrC5
-

alkyt).

2, when W is N, X is O, S or CH2 , and Q is represented by formula (V):

[wherein j, k, R5 , A and B are defined as described as above]}.

BEST MODE FOR CARRYING OUT THE INVENTION

1 . Compounds of the present invention

Compounds of the present invention are represented by the abovementioned formula (l)
F
wherein R1r R2 * W, X, Q,

R3r R3*» &a, Rg, Be> Y, Z, A, B, m, j and kare defined as described above.

Examples of specific subslttuents applicable in the present specification are as follows:

Halogen; chioro, bromo, fluoro
f
iodo;

CrC5-alkyt; methyl, ethyl, ethyl, propyl, isopropyt, butyl, tsobutyl, s-butyl t-butyl, pentyl isopentyl, neopentyl, t-

pentyl;

cyclic (C3-C10) aikyl: cyclopropyl
f
cydobutyt, cyclopentyi, cyclohexy!, cycloheptyl, cyciooctyl, adamantyi;

CrC4-alkoxycarbonyL methoxycarbonyl, ethoxycarbonyi, propoxycarbonyf, isopropoxycarbonyl, butoxycarbonyl,

isobutoxycarbonyl, s-butoxycarbonyi, t-butoxycarbonyi;

CrC3-alkylenedioxyi metnylenedioxy, ethylenedioxy, propylenedioxy;

C
1
*C4-alkoxy: methoxy, ethoxy> propoxy, isopropoxy, butoxy, isobutoxy, s-butoxy, t-butoxy;

<VC4*«cyl: acetyl, propionyt, butylyl;

Ci"C4-alkylamino: methylamino, ethyiamino, propylamino, isopropylamino, butylamino, isobutyiamino, s«
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butylamino, t-butylamino;

dHC-rC4-alky!) amino; dimethylamino, diethyiamino, dipropylamino, dibutylamlno;

C£-C4-alkylamido: acetamido> propionamido, butylamido;

C 1 »C4-alkylthio: methytthio, ethyithio, propylthio, isopropylthio, butyithto, isobutylthio, s-butylthio, t-butyithio;

substituted phenyl; a phenyl group substituted by 1 to 3 groups selected from the group consisting oi CN, N02 ,
OH,

NH2 ,
halogen, CrC4-alkyt» cyclic (C3-C10)alkyl> CrC4~a!koxy, CrC4*alkoxycarbonyl, GrC3-alkylenedioxy, CrC4

-

aikylamino, di-(C 1-C4-alKyl)aminol
C£-C4-alkylarnido, trffiuoromethyi, CrC4-alkyithio, phenyl, phenoxy, phenylthio,

phenyi(CrC4*alkyl), benzoyl and C£-C4-acyh

substituted phenoxy; a phenoxy group substituted by 1 to 3 groups selected from the group consisting of CN, N02 ,

OH, NH2 ,
halogen, CrC4-alkyl, cyclic (C3-C10)alkyi- CrC4-alkoxy, CrC4-alkoxycarbonyt, CrC3-alkytenedioxy, Cr

C4-alkylamino, dt-(CrC4-alkyl)amlno, C£-C4-atkytamido. trrfluoromethyl CrC4-aikylthto, phenyl, phenoxy, phe-

nylthio, phenyl(C-rC4-alkyt)- benzoyl and C2-C4-acyl;

substituted phenylthio; a phenylthio group substituted by 1 to 3 groups selected from the group consisting of CN,

NO£t OK NH2 ,
halogens, CrC4-afkyl, cyclic {C3-C10)alkyt, CrC4-alkoxy, CrC4-alkoxycarbonyl P CrCs-alkyienedi-

oxy, CrC4-alkyiamino, dHCrC4-alkyl)amino, C2-C4~alkylamido, trifluoromethyl, C^-alkylthio, phenyl, phenoxy,

phenylthio, phenyj(CrC4-atkyl), benzoyl and C^C4-acyl;
substituted benzoyl: a benzoyl group substituted by 1 to 3 groups selected from the group consisting of CN, NOa ,

OH, NH2 ,
halogens, CrC4-alkyl, cyclic (C3-C10)aikyl, CrC4~alkoxy, CrC4-alkoxycarbonyl, CrC3-alkylenedioxy,

CrC4-alkylamino, di-(CrC4-alkyl)amino, C2-C4-alkylamido, trifluoromethyl, CrC4-alkylthio, phenyl, phenoxy, phe-

nylthio, phenyl(CrC4-alky!K benzoyl and C£-G4-acyl.

The compounds represented by formula (I) may be acid addition salts and base addition salts thereof. The com-

pounds of the present invention include these addition salts. Further, the compounds of the present invention, including

these addition salts, include hydrates thereof.

Examples of the acid addition salts include salts with inorganic acids such as hydrochloric add, sulfuric acid, phos-

phoric acid, hydrobromic acid and nHric acid, and salts with organic acid such as maleic acid, fumaric acid, malic acid,

oxalic acid, tartaric acid, succinic acid, citric acid, acetic acid, lactic acid, methanesulfonic acid and p-toluenesulfonic

acid.

Further, examples of the base addition salts include salts with alkaline metal compounds (e.g., sodium hydroxide

and potassium hydroxide}, salts with alkaline earth metal compounds (e.g., calcium hydroxide and magnesium hydrox-

ide), ammonium salts and salts with organic bases (e.g., triethylamine, ethanolamine).

Further, when these addition salts are used as drugs, the acids and bases naturally have to be pharmaceutical

acceptable-

Representative examples of the compounds of formula (!) of the present invention are shown in Table 1 . They are

preferred embodiments of compound groups.
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TABLE 1 (continued)

Compound No. R1 Compound No- R1

a
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TABLE 1 (continued)

R 2

10

Compound No. R2 Compound No- R2

45

so

55

9
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TABLE 1 (continued)

10
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TABLE 1 (continued)

R 2
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TABLE 1 (continued)

R2
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TABLE 1 (continued)
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TABLE 1 (continued)

Compound No

.

R3 Compound Ho R3

S1 73

62 74

63 75

64 76

65 77 X?^ N

66 78

67 79

68 30

69 81

70 82 ^^j^y
OAC

71 83 XT
72 84

14



EP 0 860 433 A1

TABLE 1 (continued)
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T&BLE 1 (continued)
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TABLE 1 (continued)

Compound No. R3 Compound No, R3

236 .of
K

244
H

CI

237

238

ci

N v Ct
H

C1

NG2

245 jf
v

^OMe

246 N
1

H

.OMe

239
N
H
XT

240
H
,N

O

241

242

N
H

OMe

N
H

CI

Me

249

250

H
N

N

243
N
H

251 H

Me

Me

18
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TABLE 1 (continued)

55

19
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TABLE 1 (continued)

Compound No. R3 Compound Ho. R3

266

267

268

269

270

271

272

273

274

20



HP 0 860 433 A1

TABLE 1 (continued)

Compound No. R4 Compound No. R4

21
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TABLE 1 (continued)

R5 Compound No. RS

214

215

N
H
jo

N
H

213

219

N
H

H

216 N
H

220
H

217
H

221 H

23
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TABLE 1 (continued)

45

50

24
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TABLE 1

Compound No. p^7

131

132

.jo-
H

H

133
H

jO

134

135

H

H

(continued)

R7

Compound No- R7

136
H
H

137
M
H

133 H

139
H"
H

140
N
H

25
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TABLE 1 (continued)

Compound No- R8 Compound No* R8

141 148
H

142

H

149

^^^^^^

H

143

144

150

151

145 152
H

:;x) "CO
H

146 153

147
H

1S4

H

26
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TABLE 1 (continued)

Compound No. R9 Compound No R9

200
O

^N^N
Me H

OMe

207

S

H H

201 N'
Me

208
NCN

N^N
H H

202

OMe

209
N
H

S

A
N
H

203 210

NCN

H H

204

205

21

1

s

H H

212
NCN

N^N
H H

206

NCN ^
213

H
N

27
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II. Methods of producing compounds of the present invention

10

Compounds of the present invention can be synthesized, for example, according to 1he methods described below.

However, rt should be understood that methods of producing compounds of the present invention are not limited to

these methods.

Although alt of the compounds of the present invention are novel compounds which are not described in the litera-

ture, they can be produced using known chemical techniques. Further, the raw materials used for the production may

be commercially available or synthesized by customary methods, if necessary. For example, 4-chtoroquinoline deriva-

tives can be synthesized by various known methods. For example, the method described in Org. Synth. Col. VoL 3, 272

(1955) and Acta Chim. Hung. H£, 241 (1983) can be used. Many quinoiine derivatives used in Examples hereinafter

can be produced according to the following reaction scheme:

15

ElO

ElO

OEt

20

25
Heating

R
l
°

R,0

o o

0£ t

Hydrolysis
R,0 OH

3D

35

Heating

R 2o

Chlorination R *°

ft,0

4-Chloroquinazotine derivatives can also be synthesized by various known methods. For example, the methods

described in Dai Yuki Kagaku (Comprehensive Organic Chemistry), Vol. 17, 150, edited by Kotake F
Asakura Shoten

40 (1967) can be used, Many quinazoline material compounds used in Examples hereinafter can be produced according

to the following reaction scheme;

ss

General methods of producing compounds of the present invention will be explained as follows:

23



EP 0 860 433 A1

1 . Compounds of formula (\) wherein Q is represented bv formula (
11 ). formula fill) or formula (\\f)

a. Synthesis of a compound wherein X is O:

A compound of formula (1) wherein X is O is produced by condensation of an aryl compound or heteroaryi com-

pound having a hydroxy! group wHh a 4-chloroquinoline derivative.

b. Synthesis of compounds wherein X is S:

A compound of formula (I) wherein X is S is produced in the same manner as described lor a compound wherein

X is O t by condensation of an aryi compound or heteroaryi compound having a thiol group with a 4-chloroquinoline

derivative.

2. Compounds of formula (1) wherein Q is represented bv formula (V) wherein both i ,ar^,.,k.ate_0.

a. Synthesis of a compound wherein X is O:

A Friedel-Crafis acyiation reaction is carried out with phenol with a protected hydroxy! group by an appropriate pro-

tecting group in the presence of a Lewis acid {e,g., rare earth trtfluoromeihanesulfbnate, in particular, scandium (III) tri-

fiuoromethanesulfdnate or ytterbium (111) trrfluoromethanesulfonate) described in literatures (e.g., J. Chem. Soa, Chem.

Commun., 1157 (1993); Synlett, 1157 (19^4)) to obtain an acylated compound. Next, the protecting group of me

hydroxy! group of the acylated compound is removed, and the resultant compound is reacted with a 4-chloroquinoltne

derivative or 4-chioroquinazoiine derivative at a temperature between 80 and 200 °C
t
preferably between 130 and 180

°C in no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preferably for 10 minutes to

1 hour to obtain the target compound.

[in the formulas, A r
Rv R2 and W are defined as described above, E is a leaving group (e.g., halogen, methanesul-

fonate, p»toluenesulfonate or trifluoromethanesulfonate, preferably chlorine), and PT is a protecting group (e.g., methyl

or methoxymethyl}].

b. Synthesis of a compound wherein X is S:

For example, an acyithiophenol derivative can be synthesized by the following method described in the literature

(Org. Syn. 51, 139 (1971)), Namely, an acylpheno! derivative which can be synthesized as described in a. above is

reacted with N.N-dimethylthiocarbamoyichloride to synthesize an O-aryl-N.N-dimethyithiocarbamate derivative. This

derivative is heated (for example, at 200-300 °C) so that an S-ary^N.N-dimethyithiocarbamate derivative with rear-

ranged oxygen and sulfur is formed in situ, which is then treated under alkaline conditions to yield the corresponding

acylthiophenot derivative. Next, in the same manner as described for producing a compound wherein X is O, or in a

polar solvent (e.g., KN-dimetoylformamide), the acytthiophenol derivative is reacted w'rth a 4-chloroquinoline derivative

or 4-chforoqumazoline derivative with sodium hydroxide at a temperature between 80 and 150 °C to obtain the target

compound.

E O

29
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[In the formulas, At
R 1f R2l W and E are defined as described above],

c. Synthesis of a compound wherein X is CH2 :

A compound represented by formula (I) wherein X is CH2 can be synthesized using the method described by R.

Cutler et el. (J. Am. Chern. Soc, ZL 3375 (1949)). in the present method, a 4-chloroquinoline derivative or 4-chloro-

quinazotine derivative is added to 4-bromophenylacetonitrile sodium salt in an appropriate organic solvent (e g. Y
tolu-

ene), then refluxed, and the Biaryl-substituted acetonitrile so obtained is isolated and purified. The purified product is

dissolved in an acidic solvent (e.g„ aqueous sulfuric acid)and relluxed for 1-20 hours to obtain a4-(4-bromobenzy1)qui-

noline derivative or said quinazoline derivative. Next, using the method of d K. Stille et al. (J. Org. Chem. 48, 4634

{1 983)), the 4"{4-bromobenzy])qutnoline derivative or said quinazoiine derivative is reacted w'rth alkytiithium in an appro-

priate solvent {e.g., tetrahydrofuran) to form an organic lithium compound in situ. Trialkyltin chloride is then added io

yield an organic tin compound, and the resulting compound and an acid chloride are refluxed with heat in an appropri-

ate organic solvent (e.g., chloroform) in the presence of a catalytic amount of a palladium complex (e,g., bis(ttiphenyl-

phosphine)palladium(ii) chloride) to produce the target compound.

[In the formulas, A, Rf, R2 , W and E are defined as described above, and R" is methyl or butyl].

3. Compounds of formula (ft wherein Q is represented bv formula (V) wherein B is O. and i is 1 arid k ts 0, or i is 0 and

kisl

a- Synthesis of a compound wherein X is O:

A 4-chioroqutnoline derivative or 4-chloroquinazoiine derivative is reacted with nitrophenol in an appropriate sol-

vent or no solvent to synthesize a 4-{nitrophenoxy)quinoitne derivative or said quinazoiine derivative. The resulting

derivative is then stirred in an appropriate solvent (e.g., N,N-dtmethyfformamide) in the presence of a catalyst (e.g., pal-

ladium hydroxide/carbon) under a hydrogen atmosphere to obtain the 4-{aminophenoxy)quinoline derivative or said
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quinazoiine derivative. The resulting derivative can be amidated using carboxyiic acids or their derivatives to produce

the target compound according to known methods. Further, its N-alkyiamides can be produced by reaction with an atkyl

halide in an appropriate solvent (eg., N,N-dimethytformamide) in the presence of a base (&g. t sodium hydride).

Further, analogously, a 4-{carboxyphenoxy)quinoiine derivative or said quinazoline derivative can be obtained by

s reacting a hydroxybenzoic acid ester with a 4-chtoroquinoline derivative or 4-chloroquinazollne derivative, followed by

acid or base hydrolysis. Trie resultant derivative can be amidated using an alkylamine or aryiamine to produce the tar-

get compound according to known methods. Further, its N-alkylamides can be produced by the abovementioned

method.

[In the formulas, A, R1f R2 , Wand E are defined as described above, and Ft is methyl, ethyl, propyl, isopropyl, butyl,

45 isobutyl, s-butyl or t-butyL]

b. Synthesis of a compound wherein X is S:

A 4-(aminophenylthio)quinoiine derivative or said quinazoline derivative is obtained by reacting a 4-chioroquinoline

so derivative or 4-chioroquinazoiine derivative with aminothiopheno! in an appropriate solvent or no solvent. The resulting

derivative can be amidated using carboxyiic acids or their derivative to produce the target compound according to

known methods. Further, its N-alky!amides can be produced by reaction with an atkyl halide in an appropriate solvent

(e.g., N.N-dimethyiformamide) in the presence of a base (e,g„ sodium hydride).
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5

10

15

tin the formulas, A, R 1f R2 , W> E and R are defined as described above]

25- c. Synthesis of a compound wherein X is CHH :

A compound represented by formula (I) wherein X is CH2 can be synthesized by the method described by R, Cutler

et at. (J. Am. Chem. Soa II, 3375 (1949)). in this method, a base (e.g., sodium hydride) is added to arrnnophenylace-

tonitriie with a protected amino group (e.g., by a benzyl group) in an appropriate organic solvent (e.g., toluene), a 4-

30 chloroquinoiine derivative or 4-chloroquinazoline derivative is added, and the mixture is refluxed. The diaryl-substituted

acetonitrile so obtained is isolated and purified, then dissolved in an acidic solvent (e.g., aqueous sulfuric acid) and

refluxed for 1-20 hours, and then the protecting group is removed to obtain a 4-(aminobenzyl)quino!ine derivative or 4-

(arninobenzyl)quinazcline derivative. The resulting derivative can be amidated using carboxylic acids or their derivative

to produce the target compound according to Known methods. Further, its N-alkyiamides can be produced by reaction

3S with an alky! halide in an appropriate solvent (e.g., N tN-dimethylformamide) in the presence of a base (e.g., sodium

hydride).

tin the formulas, A, R1r R2 , W, E and R are defined as described above, and FT is a protecting group {e.g., benzyl
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group.]

4. Compounds of formula ( \) in which Q is represented bv formula (V) wherein both ) and k are 1

5 a. Synthesis of a compound wherein B is O:

A compound wherein B is O can be produced by reacting one of the abovementioned intermediates with an isocy-

anate derivative or carbamate derivative according to known methods.

15

ANCO Or

O

AN^OR
H B

'XOR2
0' N

20

S5

$0

[In the formulas, A, R-,
(
R2t W and R are defined as described above, and X is O, S or CH2J

b. Synthesis of a compound wherein B is S:

A compound wherein B is S can be produced by reacting one of the abovementioned intermediates with an isocy-

anate derivative or thiocarbamate derivative according to known methods.

PUO

ANCS R,0

FUO

35

40

45

[In the formulas, A, R 1f RE and W are defined as described above, and X is O, S or CH2 ]

c. Synthesis of a compound wherein 8 is NCM:

A compound wherein B is NGN can be produced according to the method described by H. J. Petersen et af, (J,

Med. Chem, 21 77a (1978)).

in this method, the compound obtained in the abovementioned a. is refiuxed in the presence of a triphosphorus

compound (e.g., triphenyiphosphine), a base (e.g., triethyiamine) and carbon tetrachloride in an appropriate organic

solvent (e.g„ methylene chloride) to produce the corresponding carbodiimide, and then the carbodiimide is reacted with

cyanamide to obtain the target compound. Alternatively, the target compound can be produced by reacting the com-

pound obtained in the abovementioned b. with cyanamide in the presence of a condensation reagent (e.g., dicyclohex-

ylcarbodiimide) and a base (e.g., ethyldiisopropylamine) in an appropriate organic solvent (e.gM ether).

so

55
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H H

[In the formulas, A, R 1t Ra and W are defined as described above, and X is O, S or CH2 .]

Salts of the quinoline derivatives or quinazoline derivatives obtained by the methods of the abovernentioned 1-4

can be produced by general methods which are conventionally used to produce salts.

III. Use of compounds of the present Invention

intracellular signal transduction mediated by growth factor receptor autophosphorylation is involved in various

pathophysiological situations including neoplastic or other abnormal ceil growth. Since quinoline derivatives and quina-

zoline derivatives of the present invention and their pharmaceutical^ acceptable salts have an inhibitory activity on

platelet-derived growth factor (PDGF) receptor autophophorylatton* they are expected to be useful as a therapeutic

agent to treat various diseases which are caused by abnormal cell growth generated by FDGF receptor autophospho-

rylation due to an excessive amount of PDGF (e.g., leukemia, cancers, psoriasis, glomerular nephritis, organofibrosls,

atherosclerosis, restenosis after percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis).

Pharmaceutical compositions which contain compounds of the present invention as an effective component,

namely medicinal compositions, can be administered to human and other animals either orally or non-oraliy (e.g., intra-

venous, intramuscular, subcutaneous, recta! or endermic administration). Accordingly, medicinal compositions which

contain compounds of the present invention as an effective component are prepared into a suitabie dosage form

depending on the method of administration.

Examples of oral preparations include tablets, capsules, powders, granules and syrups, and examples of non-oral

preparations include injections, rectal agents, oily suppositories and aqueous suppositories.

These various pharmaceutical preparations can be produced using ordinaiiy excipients, disintegrating agents,

binding agents, lubricating agents, coloring agents, diluents or release controlling agents.

Examples of excipients are lactose, glucose, corn starch, sorbitol, and crystalline cellulose; examples of disinte-

grating agents are starch, sodium alginate, gelatine powder, calcium carbonate, calcium citrate and dextrine; examples

of bonding agents are dimethylcellulose, polyvinyl alcohol, polyvinyl ether, methycellulose, ethylcellulose, gum arable,

gelatine, hydroxypropylceilulose and polyvinylpyrrolidone; examples of lubricating agents are talc, magnesium stearate,

polyethylene glycol and hydrogenated vegetable oils.

Further, the abovernentioned injectable agents can be produced by adding buffering agents, pH controlling agents,

stabilizing agents or the like, if necessary.

Contents of the compounds of the present invention in the medicinal formulations vary depending on their dosage

form, but they are generally between about 0*6 and 50% by wight, preferably between about 1 and 20% by weight of

the total

The particular dose for each individual patient is determined as a function of age, body weight and sex of the

patient, type or severity of the disease to be treated. For example, a daily dose of between 1 and 100 mg/kg of body

weight, preferably between 1 and 50 mg/kg of body weight, is administered one or more times.
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Examples

The present invention is illustrated in greater detaii by the following Examples and Test Examples. The numbers in

parentheses at the end of title compound in the Examples correspond to the compound numbers given in Table 1

.

Example 1 (Reference Example)

6-Methoxv-g-naphthol

Potassium carbonate (1.244 g) was added to a solution of commercially available 2 t
6-dihydroxynaphtha!ene (961

mg) in N,N~dimethylformamide (100 ml), and the admixture was stirred at room temperature lor 30 minutes. Dimethyl

sulfate (1.14 ml) was slowly added dropwise to the mixture and the resulting mixture was further stirred at room tem-

perature overnight. The reaction mixture thus prepared was neutralized with a 2N HCI solution and then partitioned

between water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After remov-

ing the solvent by distillation under reduced pressure, the resulting residue was purified by column chromatography on

silica gel (eluting with chloroform/ethyl acetate) to obtain 307 mg of the title compound (yield: 29%).

1H*NMR (CDCI3 , 90MHz) : 6 3, 89 (s, 3H) t 7, 00-7. 18 (m, 4H). 7. 53-7. 70 (m, 2H) Mass spectrometry data (FD-

MS> m/z): 174 (M+)

Example 2

6,7~PiroethQXY-4-f6»methoxy-2~naohth^

4^Chloro-67"dimethoxyquinoline (75 mg) and 6-methoxy-2-naphthol {1 74 mg) obtained in Example 1 were mixed

and stirred at 180 °0 for 30 minutes, and the reaction mixture was then purified by thin layer chromatography on silica

gel (eluting with hexane/acetone (2/1)) to obtain 71 mg of the title compound (yield: 59%),

1 H-NMR (CDCi 3l 90MHz) : S 3. 96 (s, 3H), 4. 07 (s, 3H). 4, OS (sf 3H) r 6. 53 (d, J*5. 71 Hz, 1H), 7. 18-7. 36 (m,

3H), 7. 56-7. 91 (mt 5H)> & 50 (br, 1H)

Mass spectrometry data (FD-MS, m/z) : 361 (M+)

Example 3

67-pim^hoxy-4-(2-naphthyloxy)quinojin_eJJ0l

4-Chloro-6,7-dimethoxyquinoline (45 mg) and commercially available p-naphthol (144 mg) were mixed and stirred

at 180 °C lor 2 hours, and the reaction mixture was then purified in the same manner as described in Example 2 to

obtain 45 mg of the title compound (yield: 63%).

1 H-NMFE (CDCI3. 90MHz) : 5 4. 05 (s> 3H)> 4. 06 (S, 3H)> 6, 52 (d, J=5. 28Hz, 1 H), 7. 27-7. 61 (m, 6H), 7. 75-8. 00

(m, 3H)
t
8. 50 (br, 1H)

Mass spectrometry data (FD-MS, m/z) : 331 (M+)

Example 4

6.7-Dimethoxy-4-r7-methoxy-2-naphthyioxy)quinoline [13f
|

4-Chioro-6
t
7<limethoxyquinoline (89 mg) and commercially available 7-methoxy-2-naphthol {209 mg) were mixed

and stirred at 180 °C tor 30 minutes, and the reaction mixture was then purified in the same manner as described in

Example 2 to obtain 59 mg of the title compound (yield: 41%).

1H-NMB (CDCI3l 90MHz) ; S 3- 92 (s, 3H), 4. 05 (s, 3H), 4. 07 {s. 3H) T 6. 54 (d, J=5, 49Hz, 1H), 7. 10-7, 24 (m,

3H), 7. 49-7. 91 (m, 5H), 8. 49 (d, J=5. 49, 1H)

Mass spectrometry data (FD-MS, m/z) : 361 (M+)

35



EP 0 860 433 A1

Example 5 (Reference Example)

5-Methoxy-l -naphtha!

5 Using commercially available 1
(
5<Jihydroxynaphthalene> the synthesis and purification were carried out in the

same manner as described in Example 1 to obtain the title compound (yield; 28%).

1 H-NMR (CDC13l 90MHz) : 6 4, 00 (s, 3H), 6. 79-6. 89 {m, 2H) t 7. 30-7. 48 (m, 2H), 7. 69-7. 90 (m, 2H)

Mass spectrometry data (FD-MS, m/z) : 1 74 (M+)

10

Example 6

6
1
7-Dimethoxv-4-(5-methoxv-1"naphthvloxy)quinoline T1 11

is 4-Chloro-6,7-dimethoxyquinoline (85 mg) and 5-methoxy-1-naphthol (67 mg) obtained in Example 5 were mixed

and stirred at 180 °C for 20 minutes, and the reaction mixture was then purified in the same manner as described in

Example 2 to obtain 19 mg of the title compound (yield: 14%).

1 H-NMR (CDCI3, 90MHz) ; 6 4. 04 (s, 3H), 4. 08 (s, 6H), 6. 31 (d> 27Hz, 1 H), 6. 83-6. 92 (m, 1 H), 7. 34-7. 61

20 (ra 4H), 1. 75 (s, 1 H), 8. 20-8, 29 (s, 1 H) t 8. 43 (brs, 1 H)

Mass spectrometry data (FD-MS, m/z) : 361 (M+)

Example 7

25 6.7-Dimethoxv-4-(4-mdolyioxv
1

lauinoline f1 71

4-Ch!oro-6 F
7-dimethoxyqutno!ine (112 mg) and commercially available 4-hydroxyindoie (200 mg) were mixed and

stirred at 180 °C tor 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car-

bonate and then partitioned between water and chloroform, and the chloroform layer was dried with anhydrous magne-

30 sium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin iayer

chromatography on silica gel eluting with chloroforrn/eihyi acetate (3/1) to obtain 51 mg of the title compound (yield:

32%).

1 H-NMR (CDC1S ,
90MHz) : 5 3, 95 (s, 3H). 3. 96 (s, 3H), 6. 08-6. 13 (m f

1 H), 6. 35 (d, 28Hz, 1 H). 6. 83-6. 93

35 (m ( 1 H), 7. 29-7. 46 (m F 5H), 7. 62 (s. 1 H), 8. 40 (d, J»5. 05Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 320 (M+)

Example 8

40 6.7-Pimethoxv-4-f3.4-dimethoxyDhenoxv)quinoline f81

4-Chloro-6 )
7-dimethoxyquinoiine {90 mg) and commercially available 3,4-dimethoxyphenot {187 mg) were mixed

and stirred at 180 °C for 30 minutes, and the mixture was then purified by column chromatography on silica gel eluting

with hexane/acetone to obtain 26 mg of the title compound (yield: 19%),

45
1H-NMR (CDC% 500MHz) : 6 3. 87 (s, 3H), 3. 93 (s, 3H), 4. 05 {% 3H), 4. 06 (s, 3H), 6. 45 (d, J»4. 9Hz, 1 H), 6. 75

(dd, J«2. 4Hz, 9. 2Hz, 1H)> 6. 75 (d, J=2. 4Hz. 1H)
(
6. 93 (d, J*9. 2Hz, 1H), 7. 42 (s, 1H), 7. 67 (s, 1H), 8. 48 (d,

J =4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 341 (M+)

50

Example 9

6.7-Dimethoxv^f6-quinoivioxv^quinoline P151

55 Using 4~chloro-67^imethoxyquino!ine (90 mg) and commercially available 6-hydroxyquinoline (176 mg). reaction

and purification were carried out tn the same manner as described in Example 8 to obtain 62 mg of the title compound

(yield: 46%).
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1H»NMR (CDCI3l 500MHz) ; S 4. 05 (s, 3H)> 4. 06 (s, 3H), a 56 (d, d^5. 5Hz, 1H), 7. 44-7. 62 (m t
5H), 8, 13 (d>

J=8. 5Hz> IN), 8. 22 (d, J«9. 2Hz, 1H), 8, 53 (d, J=4. 9Hz F
1 H), 8. 94 (d> J=4. 3Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 332 (M+)

Example .10

6.7-Dtmethoxy'4-f3-fluorophenaxv)auinoliner41

4-CNoro-6,7-dimethoxyquinoline (100 mg) and commercially available 3-fiuorophenol (0.20 ml) were mixed and

stirred at 180 °C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car-

bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and

then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res-

idue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform to

obtain 125 mg of the title compound (yield: 94%),

1 H-NMR (CDCI3 ,
500MHz) : 5 4. 04 (s, 3H), 4. 06 (s, 3H), 6. 56 (d, J«4. 9Hz, 1 H), 6, 93 (d, J=9. 2Hz h 1 H) f 6. 95-7.

05 (m, 2H), 7. 39-7. 45 (m, 1H), 7, 47 (s, 1H), 7. 50 (s, 11-1). 8. 53 (d, J-4. 3Hz, 1H)

Mass spectrometry data (FD-MSt rn/z) : 299 (M*)

Example 1

1

6.7-Dimethpxy-4-{3-hydroxvphenoxv)quinonner5l

4-CNoro-6 r
7K#methoxyquinoline (300 mg) and commercially available resorcinol monoacetate (0.835 ml) were

mixed and stirred at 180 *Cfor 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydro-

gen carbonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine

and then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting

residue was crystallized with chloroform to obtain 37 mg of the title compound (yield: 9%).

1 H-NMR (CDC!3 ,
500MHz) : § 4. 01 (s, 3H), 4, 02 (s, 3H), 6. 48 ft 4Hz t 1 H) F 6, 59 (d t J-5- 5Hz, 1H), 6. 77 (dd,

J=2. 4Hz, 7. 3Rz, lH) t 6. 82 (dd, J=2. 4Hz> 8. 6Hz f
1H), 7. 33 (t, J«7, 9Hz, 1H), 7. 39 (s, 1H), 7. 47 {s, 1H), 8. 40

(d, J=5. 5Hz, 1 H)

Mass spectrometry data (FD-MS, rn/z) : 297 (M+)

Example 12

6,7-Dimethoxy-4-(4-bromophenoxy)quinoline [7]

4-Chioro-6J^imethoxyquinoline (1.00 g) and commercially available 4-brornophenol (115 mg) were mixed and

stirred at 180 °0 for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car-

bonate and then partitioned between water and chloroform, and the chloroform layer was washed with brine and dried

with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by

column chromatography on silica gel eluting in sequence with hexane/acetone, chloroform and chloroform/methanol,

to obtain 1 .20 g of the title compound (yield: 76%),

1 H-NMR (CDCl3t 500MHz) ; 6 4. 04 (s, 3H), 4. 05 (s, 3H), 6. 48 (d, J*4. 9Hz, 1H), 7. 08 (d
(
J»6. SHz, 2H), 7. 43 (s,

1 H), 7. 51 (s, 1 H), 7, 58 (d r J=8. 5Hz, 2H)» 8. 51 (d, J=4. 9Hz t
1 H)

Mass spectrometry data (FD-MS, m/z) : 359 (M+), 361 (M++2)

Example 13

6.7-Dimethoxy>4-(2-methpxyphenoxy^quinoline f1 ]

4-Chioro-5 t
7-dimethoxyquinoline (1 02 mg) and commercially available 2-methoxyphenol (0.5 ml) were mixed and

stirred at 150 *C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate

and then partitioned between water and ethyl acetate, and the ethyl acetate layerwas washed with brine and then dried

with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by

column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chlorotbrm/methanoi to obtain

37



EP 0 860 433 A1

76 mg of the title compound (yield: 54%).

1H-NMR (CDCI3 ,
90MHz) : 6 3, 78 (s, 3H), 4, 05 (s. 3H), 4- 05 (S, 3H). 6. 31 (d, d=5, SHz, 1H) t 6. 9-7, 4 (m. 4H),

7. 42 (s, 1H), 7. 63 (s, 1H), 8. 45 (d, J^5- 3Hz, 1H)

Mass spectrometry data (FAB-MS, m/z) : 312 (M++1)

Example 14

6,7"DimethoxV"4-f3"methoxvphenoxv)quinojine 1*21

4-Chloro-e,7-dimethoxyquinoSfne (103 mg) and commercially available 3-methoxyphenol(158 mg) were mixed and

stirred at 160 °C tor 9 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate

and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried

with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by

chromatography on silica gel eiuting w'rth hexane/ethyl acetate to obtain 29 mg of the title compound (yield: 52%).

1 H-NMR (CDC% 90MHz) : 5 3, 82 {s, 3H), 4. 04 (sr 3H), 4. 05 (S
F
3H), 6. 53 {d. J=S. 3Hz, 1H), 6, 7-6, 9 (m t 3H),

7. 35 (t, J«7, 0Hz, 1H), 7, 43 (s> 1H), 7. 54 (s, 1H), 6. 50 (d, J=5. 3Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 311 (M+)

Example 15

^ I
7-Dimethoxy-4-f4-methoxvDhenoxv)auinoline 131

4-Chioro-6,7-dimethoxyquinoline (103 mg) and commercially available 4-methoxyphenol (286 mg) were mixed and

stirred at 150 *C for 6 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate

and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed w'rth brine and dried with

anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified

by column chromatography on silica get eiuting first with hexane/ethyl acetate and then with chioroform/ethyi acetate to

obtain 2.21 g of the title compound {yield: 88%).

^NMR (CDCI3i 90MHz) : 6 3. 85 (s, 3H), 4, 05 (s, 3H) F
4, 05 (s, 3H), 6. 41 (d, J«5. 3Hz> 1H), 6. 97 (d, J-9. 5Hz.

2H), 7. 14 (d, J*9. 5Hz, 2H), 7. 43 (S, 1 H), 7. 58 (S, 1H), 8- 46 (d, J^5. 3Hz, 1H)

Mass spectrometry data (FAB-MS, m/z) : 312 (M*+ 1)

Example 16

6J"Dimethoxv-4-f5-quinolvloxy)quinoline fl 41

4-Chloro-6 t
7'dimethoxyquinotine (50 mg) and commercially available 5-hydroxyquinoline (50 mg) were mixed and

stirred at 170 *C lor 10 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car-

bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and

then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res-

idue was purified by thin layer chromatography on silica gel eiuting first with hexane/ethyl acetate (1/1) and then with

chloroform/methanol (50/1) to obtain 47 mg of the title compound (yield: 64%).

1 H-NMR (CDC13 ,
90MHz) : S 4. 06 (s, 3H), 4. 07 (s, 3H), 6. 35 (d F J^5. 3Hz, 1 H). 7. 2-7. 5 (m, 3H), 7. 68 (s, 1 H),

7. 7-8, 4 (m, 3H), 8. 46 (d. J=5. 3Hz, 1H), 8. 49 (dd F J-1, 76Hz, 4. 17Hz t 1H)

Mass spectrometry data (FD-MS, m/z) : 332 (M+)

Example 17

6,7-Dimethoxv-4-(1-naphthyloxv)quinoitne T91

4-Chloro-6 f
7-dimethoxyquinoline (97 mg) and commercially available 1-naphthol (340 mg) were mixed and stirred

at 150 &C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate and

then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with

anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified
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by column chromatography on silica gel eiuting lirst with hexane/ethyl acetate (3/1) and then with chloroforrrVmethanol

(100/1), and further purified by thin layer chromatography on silica gel eiuting with hexane/ethyi acetate (1/1) to obtain

57 mg of the title compound (yield; 40%).

1 H-NMR (CDCI3 , 90MHz) : 6 4, 05 (s, 3H), 4, OS (s, 3H), 6. 32 (d f J=5. 3Hz, 1H), 7. 2-7. 6 (m, 5H), 7. 74 (sf 1H),

7. 8-8. 0 (n% 3H), 8. 35 (d, J^5. 3Hz, 1H)

Mass spectrometry data {FD-MS, mfe) : 331 (M+)

Example 1$

6.7-Dimethoxy-445-indolvloxv)quinQlirieJl61

4-Chlon>61
7-dimethoxyquinQline (1,0 g) and commercially available 5-hydroxyindole (1,19 g) were mixed and

stirred at 150 °C for 1,5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbon-

ate and then partitioned between water and ethyi acetate, and the ethyl acetate layer was washed with brine and then

dried with anhydrous sodium sulfate, After removing the solvent by reduced-pressure distillation, the resulting residue

was purified by column chromatography on silica gel eiuting in sequence with hexane/ethyl acetate, chloroform and

chloroform/methanol, to obtain 898 mg of the title compound (yield: 53%).

1H-NMR (CDCI3 > 90MHz) : S 4. 05 (s, 3H), 4. 07 (s, 3H), 6. 42 (d, J*5. 3Hz, 1H). 6. 5-6. 7 (m, 1H), 6. 9-7. 6 (m t

5H), 7. 67 (s, 1 H) t 8. 44 (d, J-5. 3Hz, 1H), 8. 55 (br. 1H)

Mass spectrometry data (FD-MS, rn/z) : 320 (M+)

Example 19

6.7"Dimethoxy-4-f3-methoxvphenvithio)auinoline p 17|

4»Chloro-6,7-dimethoxyquinoiine (50 mg) and commercially available 3-methoxybenzenethiol (77 mg) were mixed

and stirred at 180 °C for 30 seconds. Purification was carried out in the same manner as described in Example 18 to

obtain 72 mg of the title compound (yield: 1 00%).

1H-NMR (CDCl3 ,
90MHz) : 6 3. 79 (s, 3H)> 4. 01 (s, 3H), 4. 03 (s, 3H) t 6. 84 (d f J=4. 8Hz t 1 H), a 9-7. 5 (m, 6H), 8.

45(d,J^5. 1Hz, 1H)

Mass spectrometry data (FD-MS, mte) : 327 (M+)

Example 20

6J-Dimethoxv-4-(4"methoxvDhenylthio)quinoline fl 181

4-Ohioro-6,7-dimethoxyqutnoiine (50 mg) and commercially available 4-methoxybenzenethiol (63 mg) were mixed

and stirred at 1 50 *C for 5 minutes. Purification was carried out in the same manner as described in Example 18, and

further crystallization with chloroform gave 80 mg of the title compound (yield: 1 00%).

1 H~NMR (CDCI3 ,
90MHz) : S 3. 88 (s, 3H), 4 - 03 (s, 3H), 4k 05 (s. 3H) F 6. 60 (d, J=4. 8Hz, 1H), 7. 15 (d, J=S. 7Hz,

2H) r 7. 38 (s, 1 H), 7. 39 (s f 1 H), 7. 52 (d, J«8. 8Hz t
2H) 8, 39 (d, J=*5. 1 Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 327 (M*)

Example 21 (Reference Example)

4-Bromo-l "methoxvmethvlphenol

Commercially available 4«bromophenoi (17.3 g) was dissolved in N,N-dimeihylfbrmamide (90 ml), to which sodium

hydride (2,64 g) was added while cooled in ice. After stirring at room temperature overnight, chloromethy! methyl ether

(8.35 ml) was added, and the admixture was stirred for a further 1 hour, The reaction mixture was partitioned between

water and ethyi acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After removing the

solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eiut-

ing with hexane/acetone to obtain 18.25 g of the title compound (yield: 84%).
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1 H-NMR (CDCI3 ,
90MHz) : 6 3. 46 (s, 3H), 5. 13 (s. 2H), 6. 91 (d, J-9. 2Hz, 2H), 7. 38 (d, J-& 2Hz t 2H)

Mass spectrometry data (FD-MS, m/z) : 21 6 (M+) , 2 18 (M*+2)

Example 22 (Reference Example)

4-Tri-n-butvltin- 1 -methoxvrnethylphenol

4-Bromo-1 -memoxymethylphenol (15.99 g) obtained in Example 21 was dissolved in anhydrous tetrahydrofuran

(20 ml), the solution was added to commercially available magnesium powder (1 ,97 g) under argon, and a drop of an

iodine solution in anhydrous letrahydrofuran was added to the solution to start the reaction. When magnesium disap-

peared.and the temperature of the reaction mixture returned to room temperature, commercially available trs-n-butyltin

chloride (23,99 g) dissolved in tetrahydroturan (1 0 ml) was added slowly dropwise. The reaction mixture was stirred at

room temperature for 4 hours and then partitioned between 5% aqueous ammonium chloride and chloroform, The chlo-

roform layer was dried with anhydrous magnesium sulfate and the solvent was then removed by reduced-pressure dis^

filiation to obtain 31 .39 g of the title compound {yield :
1 00%).

1 H-NMR (CDCI3 ,
90MHz) : 6 0. 80-1 , 65 (rfi, 27H), 3. 48 (s, 3H), 5. 1 7 (s, 2H), 6. 91 ~7. 42 (m, 4H)

Mass spectrometry data (FD-MS, rn/z) : 428 (M+
+1)

Example 23 (Reference Example)

4-Hvdroxyphenvl 4-trifiuoromethvlphenylMooe.

4^Tri-n-butyltin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-(trifEuor-

omethyl)benzoyl chloride (628 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphos-

phine)patladium (11) chloride (8 mg) was added, and the admixture was refluxed for 5 hours. The reaction mixture was

partitioned between water and ether, the ether layer was washed with saturated aqueous potassium fluoride, and the

ether layer obtained by partitioning with brine was dried with anhydrous magnesium sulfate. The residue (1.028 g)

obtained by removing the solvent by reduced-pressure distillation was dissolved in tetrahydroturan (2 ml), water (5 ml)

and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 4.5 hours. The resulting

reaction mixture was partitioned between brine and ether, and the ether layer was dried with anhydrous magnesium sul-

fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by column chroma-

tography on silica gel eluting with hexane/acetone to obtain 348 mg of the title compound (yield: 30%).

Mass spectrometry data (FD-MS, m/z) : 266 (M*)

Example 24

f4-TrHluoromethylDhenvlH4-rf6.7-dimethoxv-4-auinolvl)oxv)phenvl>methanoner29]

4-Chioro~6J-dimethoxyquinoline (81 mg) and 4^hydroxyphenyl 4-trifiuoromethylphenyl ketone (288 mg) obtained

in Example 23 were mixed and stirred at 180 °C for 20 minutes, and the reaction mixture was then purified by thin layer

chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 98 mg of the title compound (yield: 60%).

1 H-NMR {COCI3, 500MHz) : 5 4. 03 (3, 3H), 4. 06 (s, 3H), 6. 68 (d, J-4. 9Hz, 1 H), 7. 29 (d. J«8. 5Hz, 2H), 7. 46 (s,

1 H), 7. 47 (s, 1H), 7. 78 (d, ^7. 9Hz> 2H), 7. 91 (d, J=7. 9Hz, 2H), 7. 94 (dT J=9. 2Hz T
2H), 8. 59 (d, J-4. 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 453 (M+)

Example 25 (Reference Example)

4-Hydroxvphenvl 4-methvlphenvl ketone

4-Tri-n-butyKin-1-methoxymethyiphenol (1.282 g) obtained in Example 22 and commercially available 4-toSuoyl

chloride (464 mg) were dissolved in chloroform (5 ml), commercially available bis{triphenyfphosphine)palladiurn(il)

chloride (8 mg) was added, and the admixture was refluxed for 8 hours. The reaction mixture was partitioned in the

same manner as described in Example 23 and the resulting ether layer was dried with anhydrous magnesium sulfate.

The residue (967 mg) obtained by removing the solvent by reduced-pressure distillation was dissolved in tetrahydro-

furan (0.5 ml), water (4 ml) and 6 N aqueous hydrochloric acid (10 mt) were added, and the admixture was refluxed for
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7 hours. The reaction mixture was treated in the same manner as described in Example 23 to obtain 271 rng of the title

compound (yield: 34%).

Mass spectrometry data (FD-MS, m/z) : 212 (M+)

5

Example 26 .

{4»[(6.7-Dhriefltaaxv^

w 4-Chloro-6,7^tmethoxyquinoiine (89 mg) and 4-hydroxyphenyl 4-rnethylphenyl ketone (248 mg) obtained in Exam-

ple 25 were mixed and stirred at 180 °C for 10 minutes, and the reaction mixture was then purified in the same manner

as described in Example 24 to obtain 118 mg of the title compound (yield: 74%).

1H-NMR (CDCI3 .
500MHz) : 6 2. 45 (s, 3H), 4. 03 (s, 3H), 4, OS (s, 3H). 6, 65 (d, J-5- 5Hzt 1H), 7. 27 (d r

J=a 6Hz,

15 2H), 7. 30 (d, J=7, 9Hz, 2H). 7. 46 (sT
1 H)> 7. 49 (s r 1 H), 7. 74 (d, J-7, 9Hz, 2H), 7. 91 (d, J=8. 5Hz, 2H), 8. 57 (d,

J=4. 9Hz, 1 H)

Mass spectrometry data (FD-MSf m/z) : 399 (M+
)

Example 27 (Reference Example)

20

3-Chlorophenvl 4-hvdroxYphenvf ketone

4.Tri-n-butyttin-1-methoxymethylphenol (1 .282 g) obtained in Example 22 and commercially available 3-chloroben-

zoyl chloride (525 mg) were dissolved in chloroform (5 ml), commercially available b1s(tr]phenylphosphine)paliadium(!l)

chloride (8 mg) was added, and the admixture was refiuxed for 7 hours. The reaction mixture was partitioned in the

same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium sulfate,

A portion (1 .563 g) of the residue (1.914 g) obtained by removing the solvent by reduced-pressure distillation was dis-

solved in tetrahydrofuran (1 ml), water (7 ml) and 6 N aqueous hydrochloric acid (17 ml) were added, and the admixture

was refiuxed lor S hours. The reaction mixture was treated in the same manner as described in Example 23 to obtain

313 mg of the title compound (yield: 22%).

Mass spectrometry data (FD-MS, m/z) : 232 (M+
)

Example 28

35

(3'Chlorophenvl)f4-K6.7"dimethoxv-4-quinolyl)oxv
J

|phenvl)methanone f31l

4^Chloro-6,7-dimethoxyquinoUne (89 mg) and 3-chtorophenyi 4-hydroxyphenyl ketone (279 mg) obtained in Exam-

ple 27 were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was then purified in the same manner as

40 described in Example 24 to obtain 67 mg of the title compound (yiefci: 40%).

1H-NMR (CDCI3 ,
500MHz) : 6 4. 05 (s, 3H), 4, 01 (st 3H)> 6, 71 (d, J=5. 5Hz, 1H), 7. 31 (d, J=& 5Hz, 2H), 7. 51 (s,

1 H), 7. 69 (s, 1H), 7, 94 (d, J=B* 5Hz, 2H), 8. 12 (s. 1H), 7,-37~& 03 (m t 4H)

Mass spectrometry data (FD-MS, nVz) : 419 (M 4
")

45

Example 29 (Reference Example)

4-t-Butvbhertvl 4-methoxyphenyl ketone

so To commercialiy available nitromethane (5 ml) were added commercially available anisole (541 mg), commercially

available 4-t-butylbenzoy! chloride (983 mg) and commercially available scandium(lli) trifiuoromethanesulfonate (492

mg), and the admixture was stirred at 60 °C for 21 hours. The reaction mixture was partitioned between water and chlo-

roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by

reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with

55 hexane/acetone to obtain 862 mg of the title compound (yield: 64%)

.

Mass spectrometry data (FD-MS, m/z) : 268 (M+)
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Example 30 (Reference Example)

4-t-Butvtphenyl 4-hydroxyphenvl ketone

5 4~t-Butyiphenyl 4-methoxypheny! ketone (862 mg) obtained in Example 29 was dissolved in N.N^imethyiforma-

rnide (35 ml), sodium thiomethoxide (562 mg) was added, and the admixture was refiuxed for 3 hours under argon. The

reaction mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was

then dried with anhydrous magnesium sulfate and the solvent was removed by reduced-pressure dtstiHatlon to obtain

794 mg of the title compound (yield: 97%).

w
1H-NMR (CDCI3, 500MHz) : 6 1 , 36 (s, 9H), 6, 92 (d, J=& 5Hz, 2H) t 7. 49 (d, J=& 6Hz, 2H), 7. 72 (d

(
J=7. 9Hz, 2H),

7, 79 (d, J^8. 5Hz t 2H)

Mass spectrometry data (FD-MS, rn/z) : 254 (M*)

15 Example 31

f4^ButWphenvlW-I(6.7<iim^

4»Chloro-6,7-dtmethoxyquinoStne (341 mg) and 4-t-butylphenyl 4-hydroxyphenyl ketone (775 mg) obtained in

20 Example 30 were mixed and stirred at 150 °C for 15 minutes. The reaction mixture was then purified by column chro-

matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 11%).

1H-NMR {CDCI3, 500MHz) ; S 1. 38 (S, 9H), 4. 04 (s, 3H), 4. 06 (s, 3H), 6. 65 (d, J=5. 5Hz, 1H), 7. 27 (d, J^8. 6H2,

2H), 7. 45 (s. 1H), 7. 50 (s, 1H), 7. 52 (d, J^S. 5Hz, 2H), 7, 78 (d, J=8. 6Hz F 2H), 7. 94 (d, J^8. 6Hz f
2H), 8. 57 (d,

£5 J^4. 9Hz, 1H)

Mass spectrometry data {FAB-MS, m/z) : 442 (M++1

)

Example 32 (Reference Example)

so 4-Biphenyl 4-methoxyphenvl ketone

To commercially available nitromethane (50 ml) were added commercially available anisofe (3.244 g) f
commercially

available 4-phenylbenzoyl chloride (6,500 g) and commercially available ytterbium(lif) trifluoromethanesulfonate (1 .861

g), and the admixture was stirred at 60 °C for 24 hours. Hie reaction mixture was partitioned between water and chlo-

35 rofbrm, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by

reduced-pressure distillation, a portion (1 ,00 g) of the resulting residue (9,842 g) was purified by column chromatogra-

phy on silica gel eluting with hexane/acetone to obtain 300 mg of the title compound (yield: 34%),

1H-NMR (CDC!3t 500MHz) : 5 3. 90 (s, 3H), 6. 98 (d. J -8. 5Hz, 2H), 7, 40 ft J=7. 3Hz, 1 H), 7. 48 (t, J=7. 3 Hz, 2H),

40 7. 65 (d, J-7. 3Hz, 2H), 7. 76 (d, J=8. 6Hz, 2H), 7. 85 (d, J**8. 5Hz F 2H), 7. 87 (d, 2Hz, 2H)

Mass spectrometry data (FD-MS, m/z) : 288 (M+)

Example 33 (Reference Example)

4£ 4-Biphenvl 4-hvdroxvphenvl ketone

4-Biphenyl 4-methoxyphenyl ketone (267 mg) obtained in Example 32 was dissolved in N,N-dimethylfbrmamide

(20 ml), sodium thiomethoxide (1 62 mg) was added, and the admixture was refluxed under argon for 3 hours. The reac-

tion mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was

so washed with'0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with hexane/ethyl acetate to obtain 207 mg of the title compound (yield: 82%).

1H-NMR (CDCI3, 500MHz) : 6 6. 91 (d, J=& 5Hz, 2H), 7. 43 (t. J=7. 3Hz, 1 H), 7. 52 (dd, J«7. 3Hz, 7. 9Hz, 2H), 7,

$s 70 (d, J^8. 5Hz f 2H), 7. 75 (d, J^7, 9Hz, 2H) 7. 77 (d, J-7. 9Hz, 2H), 7, 83 (d, J-7. 9Hz, 2H)

Mass spectrometry data (FD-MS, m/z) : 274 (M+)
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Example 34

l4^6T"Dimethoxy-4^utno1yl^oxvlphenvl}M-biphenv1)methanone [331

5 4-Chloro-6,7^imethoxyquinoline (65 mg) and 4-biphenyl 4-hydroxyphenyl ketone (79 mg) obtained in Example 33

were mixed and stirred at 180 °C for 30 minutes. The reaction mixture was purified by thin layer chromatography on sil-

ica gel eluting with chloroform/ethyl acetate (10/1) to obtain 50 mg of the title compound (yield: 37%).

1 H*NMR {CDCI3 ,
90MHz) : 5 4. 11 3H), 4. 14 (s, 3H) t 6, 74 (d, 3Hz, 1H) t 7. 30-8. 09 (m, 15H), 8. 65 (d,

10 Js5. 3Hz, 1 H)

Mass spectrometry data (FAS-MS, m/z) : 462

Example 35 (Reference Example)

is 4-Methoxvphenyl 2-naohthyl ketone

To commercially available nitromethane ( 1 0 ml) were added commercially available anisole (1 .081 g), commercially

available 2-naphthoyl chloride (1.906 g) and commercially available ytterbium(lll) trrfluoromethanesulfonate (620 mg),

and the admixture was stirred at 60 *C for 8 hours. The reaction mixture was partitioned between water and chloroform,

20 and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-

pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ethyl

acetate to obtain S17 mg of the title compound (yield: 31%).

1H-NMR (CDCl3 ,
500MHz) : 63. 89 (&, 3H) t 6, 98 (d, J^9. 2Hz, 2H) r 7. 53 ft J^8. 6Hz, 1H), 7, 58 (t, J=9. 2HzT 1H)>

25 7. 86-7, 93 (m, 6H), 8. 21 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 262 (M+)

Example 36 (Reference Example)

so 4-Hydroxyphenvl 2-naphthvi ketone

4-Methoxyphenyl 2-naphthyl ketone (735 mg) obtained in Example 35 was dissolved in N,N-dtmethylformamide (20

ml), sodium thiomethoxide (491 mg) was added, and the admixture was refluxed under argon for 5 hours. The reaction

mixture was treated in the same manner as described in Example 33 to obtain 595 mg of the title compound (yield:

35 86%).

1 H-NMR (CDGs, 500MHz) : 6 6, 93 (d, J=7. 8Hz, 2H), 7. 61 ft J^7. 0Hz, 1H), 7. 67 ft J^7. 3Hz, 1H), 7. 74 (d, J=8,

5Hz, 2H), 7. 78-7, 80 (m, 1 H), 8. 02-8. 10 (m, 3H), 8. 25 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 248 (M+)

40

Example 37

{4^(6J-Pime<hoxy-4<fum^ f34l

45 4-Chloro-6jKiimethoxyquinoline (1 12 mg) and 4-hydroxyphenyi 2-naphthyl ketone (124 mg) obtained in Example

36 were mixed and stirred at 180 °C for 30 minutes. The reaction mixture was partitioned between saturated aqueous

sodium hydrogen carbonate and chloroform, and then the chloroform layer was dried with anhydrous magnesium sul-

fate. After removing the solvent by reduced-pressure distillation, a portion (50 mg) of the resulting residue (227 mg) was

purified by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 11 mg of the title

so compound (yield: 23%).

1 H-NMR (CDCta, 90MHz) : 6 4, 05 (s, 3H), 4. 07 (s, 3H), 6. 70 (d, J^5. 3Hz, 1 H), 7. 35 (s, 1 H), 7. 48-7. 90 (m, 5H),

7. 96-8. 05 (m, 6H), 8. 29 (S, 1H), 8. 60 (d, J -5. 3Hz, 1H)

Mass spectrometry data (FAB-MS, m/z) : 436 (M+ -t-1

)

ss
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Example 38 (Reference Example)

4-Methoxvphenvl 2-thienyl ketone

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .031 g), commercially

available 2-thenoyl chloride (1 .466 g) and commercially available ytterbium(ill) trtfluoromethanesulfbnate (620 mg), and

the admixture was stirred at 60 °C tor S hours. The reaction mixture was treated in the same manner as described in

Example 35 to obtain 965 mg of the title compound (yield: 44%).

1 H-NMR {CDCI3 ,
500MHz) : 5 3. 89 (s, 3H), 6. 98 (d, 5Hz, 2H), 7. 16 (dd, J=3. 7Hz, 4. 9Hz, 1H), 7. 64 (d F

J=3.

7Hz, 1 H), 7, 68 (d, J«4. 9Hz, 1 H), 7. 90 (d, J-8, 6Hz, 2H)

Mass spectrometry data (FD-MS, m/z) : 218 (M*)

Example 39 (Reference Example)

4-Hydroxyphenvl 2-thienyi ketone

4-Methoxyphenyl 2-thienyl ketone (804 mg) obtained in Example 38 was dissolved in N
t
N-dimethyltbrmamide (30

ml), sodium thiomethoxide (645 mg) was added, and the admixture was refluxed under argon for 5 hours. The reaction

mixture was partitioned in the same manner as described in Example 33, The ethyl acetate layer was dried with anhy-

drous magnesium sulfate, the solventwas removed by reduced-pressure distillation, and the resulting residuewas puri-

fied by column chromatography on silica gel eluting with chloroform to obtain 702 mg of the title compound (yield
:
93%).

1H-NMR (CDCI3t 500MHz) : 5 6. 84 (brs, 1H)> 6. 93 (d t J=& 5Hz> 2H), 7. 14 (dd, J=3. 7Hz, 4. 9Hz, 1H), 7, 64 (d,

J-3.7HZ, 1H), 7,68(d, J=4. 9Hz, 1H), 7. S3 (d. 5Hz, 2H)

Mass spectrometry data (FD-MS, m/z) : 204 (M+)

Example 40

{4-K6.7-Dimethoxv-4-ouinolvhoxvlDhenvl>f2-tNenvi)methanone T361

4-Chloro»6,7-dimethoxyquinoline (112 mg) and 4-hydroxyphenyl 2-thienyl Ketone (102 mg) obtained in Example 39

were mixed and stirred at 160 °C for 40 minutes. The reaction mixture was purified in the same manner as described

in Example 24 to obtain 34 mg of the title compound (yield: 1 7%).

1 H-NMR (CDC!3 ,
500MHz) : 6 4, 04 (s, 3H), 4. 07 (s F 3H), 6. 65 (d, J-5, 5Hz, 1H), 7. 20 (dd, J-3. 7Hz, 4. 9Hz, 1 H),

7. 29 (d, J*8. 5Hz, 2H), 7, 47 (s, 1H)> 7. 49 (s, 1H), 7. 70 (d, 1 Hz, 1H), 7. 75 (d, J=4. 9Hz, 1H) r 8. 00 (d, J-8.

.
6Hz, 2H), 8. 68 (d, J=5. 5Hz, 1H)

Mass spectrometry data (FAB-MS, m/z) : 392 (MVf)

Example 41

(4-ChtorophenvlM4-rf6.7-dimethoxy-4-quinolvl>oxv1ohenYl}methanone r371

4-Ghloro-6 t
7'dimethoxyquinotine (112 mg) and commercially available 4-cNorophenyl 4-hydroxyphenyl ketone

(349 mg) were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was purified by thin layer chromatog-

raphy on silica gel ©luting with chloroform/ethyl acetate (5/1) to obtain 26 mg of the title compound (yield: 12%).

1 H-NMR (CDCI3, 90MHz) : 6 4. 03 (s, 3H) t
4. 07 (s, 3H) r 6. 66 (d, J=5. 3Hz f 1H), 7. 19-7. 34 (m, 2H), 7. 44-7. 56

(m, 4H), 7. 71-7. 99 (ra 4H), 8. 58 (d, J«S, 3Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 419 (M+)

Example 42

{4-fiuorophenvnf4-rr6.7-Dimethoxv-4-QUinoivl)oxvlphenvnmethanone 1381

4-Chloro-6 1
7-dimethoxyquinoline (112 mg) and commercially available 4-fiuoropheny! 4-hydroxyphenyl ketone

(324 mg) were mixed and stirred at 170 °0 for 20 minutes. The reaction mixture was then purified in the same manner
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as described in Example 41 to obtain 1 14 mg of the title compound (yield: 57%).

1 H-NMR (CDCI3 >
500MHz) : 5 4. 04 (s, 3H), 4. 07 (s, 3H), 6, 65 (d, J=*5. 5Hz, 1H), 7. 18 (d, J=8. 5Hz, 1H) t 7. 20 (d f

J^8. 5Hz, 1 H), 7. 27 ($> 1 H), 7. 28 (s, 1 H), 7. 47 (d, J«& 5Hz, 2H), 7. 86 (d, J«S. 5Hz, 1 H), 7- 88 (d, J-8. 5Hz, 1 H),

7. 90 (d, J^8. 5Hz, 2H) t 8. 58 (d, J=*4. 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 403 (M+)

Example 43

{4-1(6.7-Dimethoxv^Hauiftoiyl)oxvlphenvl}(pheny l)methanone f391

4-Chioro^6,7"dimethoxyquinoiine {91 mg} and commercially available 4-hydroxybenzophenone (243 mg) were

mixed and stirred at 180 °C for 30 minutes. The reaction mixture was purified in the same manner as described in

Example 31 to obtain 38 mg of the title compound (yield: 24%).

1 H-NMR (CDCl3 ,
90MHz) ; 5 4, 03 (s, 3H), 4. 05 (5, 3H). 6. 66 (d, J=5. 3Hz, 1H),7. 31-7. 99 (n% 11 H), 8. 57 (d,

J=5. 3Hz t 1H)

Mass spectrometry data (FOMS, m/z) : 385 (M+)

Example 44 (Reference Example)

3.5-dimethoxv toluene

Commercially available orcinol (5,77 g) was dissolved in acetonttrile (200 ml), dimethyl sulfate (8.47 ml) and potas-

sium carbonate (1 2.3 g) were added, and the admixture was refluxed for 2.5 hours. The reaction mixture was poured

into ice water and partitioned with chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate.

The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma-

tography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 5.04 g of the title compound (yield: 82%),

1 H-NMR (CDCI3, 500MHz) : 3 2. 30 {s t
3H), 3. 76 {s, 6H), 6. 30 (s, 1H) r 6. 37 (st 2H}

Example 45 (Reference Example)

2,6~Dimethoxy-4-methylphenvl 4-methoxyphenyl ketone

3,5-Dimethoxy toluene (1 .00 g) obtained in Example 44 was dissolved in anhydrous tetrahydrofuran (10 ml), com-

mercially available 2,5 M n-butyllithium-hexane solution (2.90 ml) was added at -45 °C under nitrogen, and the admix-

ture was stirred for 3 hours. Commercially available 4-methoxybenzoyi chloride (1,23 g) was dissolved in

tetrahydrofuran (10 ml), and the resulting solution was added slowly to the admixture at -45 *C. The reaction mixture

was stirred at room temperature for 1 hour and then partitioned between water and chloroform, The chloroform layer

was dried with anhydrous magnesium sulfate, the solvent was removed by reduced-pressure distillation, and the result-

ing residue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384

mg of the title compound (yield: 20%).

1 H-NMR (CDCI3, 500MHz) : 6 2. 40 (s, 3H) T
3. 69 (s, 6H), 3. 85 (s, 3H), 6. 43 (s, 2H) t 6. 89 (d, j=9. 2Hz t

2H), 7, 82

(d, J«9. 2 Hz, 2H)

Example 46 (Reference Example)

2.6-Dihvdroxv-4-methvlphenv1 4-hvdroxvphenvl ketone

2>6-Dimethoxy-4-methylphenyl 4-methoxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy-

drous methylene chloride (10 ml), commercially available boron tribromide (349 ml) was added slowly while cooled in

ice, and the admixture was stirred at room temperature overnight. The reaction mixture was poured into foe water and

then partitioned with ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous mag-

nesium sulfate. The solventwas removed by reduced-pressure distillation, and the resulting residue was purified by col-

umn chromatography on silica gel eluting with hexane/ethyl acetate to obtain 87 mg of the title compound (yield: 68%).
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1H-NMR (CDC13 ,
500MHz) : S 2, 16 (s, 3H), 6, 16 (s, 2H), 6. 79 (d, J=S. 6Hz, 2H), 7. 56 (d. J-8,5Hz, 2H)

Example 47

f2.6-PihvdroxY^m€rthvtohe^^

4-Chloro-6J-dimethoxyquinoline (6*1 mg) and 2>6-dihydroxy-4-methylphenyl 4-hydroxyphenyl ketone (100 mg)

obtained in Example 46 were dissolved irvdiethyiene glycol dimethyl ether (0.5 mi), and the solution was stirred at 170

°C for 20 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and

chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. The sol-

vent was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography

on stitea gel eluting with chloroform/methanol (1 00/1 ) to obtain 32 mg of the title compound (yield; 27%).

1 H-NMR (DMSO, 500MHz) :

6 2, 18 (s, 3H), 3, 90 (s, 3H) t
3. 95 (s, 3H), 6. 20 (s, 2H) 6. 68 (d, J-4. 9Hz, 1 H). 7. 32 (d. J-9. 2Hz, 2H), 7- 42 (s,

1H), 7. 43 (a 1H), 7, 82 (d, J-8. 6Hz, 2H), 8. 54 (d, J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 432 (M++1)

Example 48 (Reference Examples)

6.7-Dimethoxv-4-f4-nitrophenoxv^auinoline

4-Chloro-6,7-dimethoxyquinoline (1 .84 g) and commercially available 4-nitrophenol (3,42 g) was mixed and stirred

at 170 *C for 50 minutes. After cooling to room temperature in air. aqueous sodium hydrogen carbonate was added to

the reaction mixture, and the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was

washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distil-

iation, and the resulting residue was purified by column chromatography on silica gel eluting with chloroform/methanol

to obtain 4.54 g of the title compound (yield: 89%).

1 H-NMR (CDCI3, 500MHz) : 5 4. 01 (s, 3H), 4. 06 (S, 3H), 6. 69 fd, J-4. 9Hz, 1 H), 7. 27 (d, J^K 1 Hz, 2H), 7, 37 (s,

1H), 7. 47 (s, 1 H), 8. 32 (d, J=9. 1Hz f 2H), 8. 62 (d, J»4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 326 (M+)

Example 49 (Reference Example)

^7-Djmethoxv~4-(4-ami^^

6,7-Dimethoxy-4-(4-nitrophenoxy)quinoline (1.00 g) was dissolved in N
f
N-dimethylformamide/ethyI acetate (30

ml/15 ml), 10% palladium hydroxide-carbon (69 mg) was added t and the admixture was stirred at room temperature

under hydrogen lor 1 7 hours. The reaction mixture was filtered using Celite. The filtrate was washed with brine and then

dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 799 mg of the

title compound (yield: 88%).

^H-MMR (CD3OD, 500MHz) : 5 4, 00 (s, 3H) t
4, 00 (s, 3H), 6, 47 (d, J-5. 5Hz, 1H), 6. 82 (d, J»8. 6Hz, 2H), 6. 96

(d, J^9, 2Hz, 2H), 7. 32 (s, 1H), 7. 62 (S, 1H)> S. 36 (d. J«5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 296 (M+)

Example 50

N-f446.7>D]methoxv-4-ouinoiinvl^oxvlDhenyl^3-pvridinecarboxamtde [611.

6J"Dimethoxy-4-(4-aminophenoxy)quinoline (57 mg) and commercially available nicotinic acid (37 mg) were dis-

solved in N.N-dimethylforrmmide (2 ml), 1-ethyl"3-(3
r-dimethylaminopropyl)carbodiimide hydrochloride (79 mg) was

added, and the admixture was stirred at room temperature for 5 hours. The reaction mixture was partitioned between

water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhydrous sodium sul-

fate. The solvent was removed by reduced-pressure distillation and the resulting crystallized product was washed with

ether to obtain 47 mg of the title compound (yield: 61%),
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1H-NMR (CDCi3 ,
500MHz) : 6 4, 05 (s. 3H), 4. 06 (s, 3H), 6. 49 (d, J*=4, 9Hz, 1 H), 7. 22 (d, J-S. 6Hz, 2H), 7. 42 (s,

1 H), 7. 47 (dd, J*=4. 9, 7. 9Hz, 1 H). 7. 56 (s
t
1 H), 7. 77 (d. J-9. 2Hz, 1 H), 8. 26 (d, J^8. 5Hz, 2H)> 8. 49 (d, J=4. 9Hz,

1 H), 8, 79 (d, J»3. 7Hz, 1H), 9. 13 (s> 1H)

Mass spectrometry data (FD-MS, m/z) : 401 (M+)

Example 51

6,7-Dimethoxy^-(4-aminoprtenoxy)quinoiine (56 mg) and commercially available 3>4~dimethoxybenzoic acid (60

mg) were dissolved in N.N-dimelhyHormamide (2 ml), 1-ethy^3"{3
T-dimethylammopropyt)carbodiirnide hydrochloride

(81 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was parti-

tioned between water and ethyl acetate, and the ethyl acetate iayer was washed with brine and then dried with anhy-

drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified

by column chromatography on silica gel eluting chloroform/acetone (10/1) to obtain 7 mg of the title compound (yield:

8%).

^H-NMR (CDCI3 ,
500MHz) : S 3, 87 (s, 3H), 3. 87 (s, 3H), 4. 06 (s, 3H), 4, 07 (s, 3H), 6. 48 (d, J=5, 5Hz, 1 H), 6. 63

(d, 5Hz, 2H), 7. 18 (d t J=9. 2Hz T
2H) r

7. 34 (m, 2H), 7. 43 (s. 1H), 7, 55 (ft. 1H), 7. 57 (s, 1H), 7. 76 (d, J=8.

6Hz, 2H), 8, 48 (d, J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 460 (M+)

Example 52

N-{4"I(6.7-Dime1hoxv-4-quinolin^)oxvlphenyl}"CVciohexanecarboxamide T631

6J-Dimethoxy"4^4-aminophenoxy)quinoline (52 mg) and commercially available cyciohexanecarboxylic acid (46

mg) were dissolved in N,N-dimethyiformamide (2 ml), l^ethyl-S^a'-dimethylaminopropyOcarbodiimide hydrochloride

(84 mg) was added, and the admixture was stirred at room temperature lor 22 hours. The reaction mixture was then

purified in the same manner as described in Example 51 to obtain 45 mg of the title compound (yield: 64%).

1H-NMR (CDCl3 ,
500MHz) : S 1. 30 (m, 2H) r 1. 56 (m, 2H). 1. 73 (m, 2H), 1, 85 (m, 2H), 1. 97 (m, 2H)

F 2. 26 (m,

1H), 4. 05 (s, 3H), 4. 05 (s, 3H), 6, 43 (d, J-5. 5Hz, 1H)> 7. 14 (d, J=8. 5Hz, 2H)> 7. 36 (s, 1H), 7. 42 (s, 1H), 7. 55

(s, 1H), 7. 63 {d, J=8. 5Hz, 2H), 8. 47 (d, J-5. 5Hz, 1H)

Mass spectrometry data (FD-MSt m/z) : 406 (M*)

Example 53

N-{4^r6,7-Dimethoxv-4<iuinolinv^oxv
,

|phenvl^2-furancarboxamider64l

6 F
7-Dimethoxy"4-(4-aminophenoxy)quinoline (55 mg) and commercially available 2-furancarboxylic acid (32 mg)

were dissolved in N.N-dimethylformamide (2 mi), l-ethyl-S-fS'-dimethylaminopropylJcarbodtimide hydrochloride (91

mg) was added, and the admixture was stirred at room temperature ibr 22 hours. The reaction mixture was then purified

in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 48%).

1H-NMR (CDCfe, 500MHz) : 5 4. 04 (s, 3H), 4. 05 (s, 3H), 6. 49 (d, J^4. 9Hz, 1H), 6. 57 (dd, J-1. 8, 8. 7Hz, 1H), 7.

20 (d, J-8. 6Hs, 2H) t
7. 28 (d. J-7, 9Hz, 1H), 7. 42 (s, 1H), 7. 51 (s, 1H), 7, 56 (s, 1H), 7. 77 (d. J=9. 2Hz, 2H}, 8.

35 (St 1 H), 8. 49 (d, J«S. 5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 390 (M*)

Example 54

N-{4-ff6. 7-Dimethoxy-4<iuinolinvl>oxvlphenyj}-34hiophenecarboxamide f65]

6J-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 3-thiophenecarboxylic acid (44

mg) were dissolved in N,N~dimethylformamide (2 ml), l-ethyl-3-(3^dimethylaminopropyf)carbodiimide hydrochloride

(82 mg) was added, and the admixture was stirred at room temperature lor 31 hours. The reaction mixture was then

purified in the same manner as described in Example 51 to obtain 41 mg of the titte compound (yield: 55%).
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1H-NMR (CDCI3 ,
500MHz) : 6 4. 02 (st 3H), 4. 04 (s, 3H), 6. 46 (d, J=5. 5Hz, 1 H), 7. 1 7 (d, J^8. 6Hz t 2H), 7. 38 (m>

1H), 7. 55 (d, J«1. 2Hz, 1H), 7. 56 (s. 1H), 7. 73 (d, J-8. 6Hz (
2H), 8. 05 (dd, J»1. 2, 3. 1Hz> 1H), 8. 37 (s, 1H), 8.

47 (d, J=5. 5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 406 (M+)

Example 55

N-f44fa7-Dimetho)cV"4<iuinolin^

67-Dimethoxy-4"(4«aminophenoxy)quinoltne (110 mg) and commercially available 4-nttrobertzoic acid (100 mg)

were dissolved in N
F
N-dirnethytformam1de (4 ml), 1-ethyl-3'(3'^imefhylaminopropyl)carbodtimide hydrochloride (176

mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified

in the same manner as described in Example 50 to obtain 126 mg of the title compound (yield: 77%).

1 H-NMR (DMSO-d6 >
500MHz) : 5 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 49 (d. J*5. 5Hz, IN), 7. 29 (d, 2Hz, 2H), 7. 39

(S, 1H), 7. 52 (s, 1H), 7. 93 (d, J=9. 2Hz, 2H), 8. 21 (d
f
J»6. 6Hz, 2H), 8. 39 (d t J^9. 2Hz, 2H), 8. 48 (d, J-5. 5Hz.

1H), 10.7(6, 1H)

Mass spectrometry data (FD-MS, m/z) : 445 (M+)

Example 56

N-{4-[(6.7"Pimethoxy~4^uinolin^

67-Dimethoxy"4-(4-aminophenoxy)qutnotine (51 mg) and commercially available 4-{dimethylarnino)benzoic acid

(44 mg) were dissolved in N,N-dimethylformamide (2 ml), l-ethyl-S-CS'-dimethyiaminopropyOcarbodiimide hydrochlo-

ride (83 mg) was added, artd the admixture was stirred at room temperature for 16 hours. The reaction mixture was then

purified in the same manner as described in.Example 51 to obtain 7 mg of the title compound (yield: 10%),

1 H-NMB (CDCI3, 500MHz) : S 3, 06 (s P
6H), 4. 05 (s, 3H), 4. 06 {% 3H), 6, 48 (d r J=4. 9Hz, 1H), 6. 71 (d, J«B. 6Hz,

2H), 7. 1 7 (d, J^8. 5Hz, 2H), 7. 44 (s, 1 H), 7. 57 (s, 1 H). 7. 74 (d, J=S. 5Hz, 2H), 7. 81 (d, J-9. 2Hz. 2H), 7, 94 (s,

1H)
t
8. 49 (d, J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 443 (M+)

Example 57

N-{4^f6.7-Dimethoxv-4^uinolinvl)oxv]phenvlV(4-acety1phenvncarboxamide FSSI

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 4-aceiylbenzoic acid (46 mg)

were dissolved in N.N-dimethyiformamide (2 ml), 1-ethyl-3"(3vdimethylaminopropyt)carbodiimide hydrochloride (87

mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified

in the same manner as described in Example 50 to obtain 43 mg of the title compound (yield: 53%).

1 H-NMR (DMSO-de, 500MHz) : 8 2. 66 (s, 3H), 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 48 (d, J^4. 9Hz, 1 H), 7. 28 (d, J=*9.

2Hz, 2H), 7, 39 {s, 1H), 7. 52 (s, 1H)
t
7. 94 (d, U=9. 2Hz> 2H), 8. 10 (m, 4H), 8. 48 (d, J=5. 5Hz

f
1H), 10. 6 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 442 (M+)

Example 58

N444f6,7-Dimethoxv-4-quino1invl>oxvlphenvll-f4-bijtvlphenvl)carboxamide F691

6J"Dimethoxy-4-(4*arninophenoxy)quino!ine (54 mg) and commercially available 4-butyl benzoate (64 mg) were

dissolved in N.N-dimethylformamide (2 ml), 1-ethyl-3-(3
,

-dimethylaminopropyi)carbodiimide hydrochloride (85 mg) was

added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified in the

same manner as described in Example 51 to obtain 65 mg of the title compound (yield: 78%).

1 H-NMR (CDC!3 ,
500MHz) : 6 0, 95 ft J*7. 3Hz t 3H), 1 . 38 (m, 2H), 1 . 64 (m, 2H), 2. 69 ft J=3. 0Hz, 2H), 4. 05 (s,

3H), 4. 06 (s, 3H), 6. 48 (d, J-5. 5Hz, 1H), 7. 19 (d, J*& 2Hz, 2H), 7, 30 (d, J=8. 6Hz, 2H), 7. 42 (s. 1 H) T 7. 57 (s,

1H) F 7, 75 <d, J=8. SHz, 2H), 7. 82 (d. J«B. 6Hz, 2H), 8. 03 (s, 1H), 8. 49 (d, J=5. 5Hz, 1H)
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Mass spectrometry data (FD-MS, mfz) : 456 (M+)

Example 59

N~{4-f{a7-PimethoxY-4^ui^ f701

{4~[(6J-Dfmethoxy-4-quinotir*yl)cocy^ (100 mg) was dissolved in N.N-dimethyi-

formamrde/ethyi acetate (9 ml/5 ml), 10% palladiunvcarbon (69 mg) was added, and the admixture was stirred at room

temperature under hydrogen for 22 hours. The reaction mixture was filtered using Celite. The filtrate was then distilled

under reduced pressure to remove the solvents, and. the resultant residue was purified by column chromatography on

silica gel eiuting chloroform/acetone to obtain 85 mg of the title compound (yield: 91%).

1 H-NMR (DMSO-d6 ,
500MHz) : 6 3, 94 (s, 3H), 3. 95 (sf 3H), 5. 75 (brs, 2H), 6. 46 (d, J^4, 9Hz, 1 H), 6. 61 (d> J«8.

6Hz, 2H), 7, 22 (d, 2Hz, 2H), 7. 39 (st
1 H), 7. 52 (s, 1 H), 7. 73 (d, J-8. 5Hz, 2H)> 7, 89 (d

r
J=9, 2Hz t 2H), 8. 46

(d, 5Hz, 1 H), 9, 90 (s, 1 H)

Mass spectrometry data (FD-MS, mfz) : 41 5 (M+)

Example 60

M-H^(6. 7"PimethoxV"4^uinolinvl)oxylphenvl^4j3yridinecamoxamide 171

1

6,7-Dimethoxy-4-(4-amlnophenoxy)quinoline (53 mg) and commercially available isonicotinic acid (45 mg) were

dissolved in N>N<Jimethylformamide (2 ml), 1»ethyl-3-(3'-dimethylamlnopropyl)carbodiimide hydrochloride (98 mg) was

added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified In the

same manner as described in Example 51 to obtain 22 mg of the title compound (yield: 31%).

1 H-NMR (DMSO<%, 500MHz) : d 3. 94 (s, 3H), 3. 96 (s, 3H), 6. 48 (d, J=5. 5Hz, 1H)> 7. 29 (d, J-9; 2Hz, 2H), 7. 39

(s, 1H), 7. 52 (s f 1H), 7. 88 (d, J=4, 3Hz, 2H), 7. 92 (d, J^8. 5Hz, 2H), 8. 48 (d T
9Hz, 1H), 8, 80 (d, J«4. 3Hz,

2H), 10, 6(st 1H)

Mass spectrometry data {FD-MS, mfz) : 401 (M*)

Example 61

N^4-ir6.7-Dimethoxy-4^uinoiinYl)oxylphenvl}-24hiophenecarboxamider721

6 r
7-Dimethoxy-4-(4"aminophenoxy)quinotine (50 mg) and commercially available 2-thiophenecarboxyiic acid (46

mg) were dissolved in N,N<iimethylformamide (2 ml), l-ethyl-S-fS'-dimethylaminopropyOcarbodiimide hydrochloride

(99 mg) was added, and the admixture was stirred at room temperature lor 62 hours. The reaction mixture was then

purified in the same manner as described in Example 51 to obtain 37 mg of the title compound (yield: 54%).

1H-NMR (CDCI3f 500MHz) : 64. 02 (s, 3H), 4, 04 {s, 3H), 6, 46 (d. J*5. 5Hz, 1 H), 7. 1 1 (rn, 1 H), 7. 17 (d, J*=8, 6Hz,

2H) F 7, 40 (s, 1H). 7. 55 (m, 1H), 7. 56 (S, 1H), 7. 73 (d, J-8, 5Hz, 2H)
P
7. 73 (m, 1H), 8. 38 (s, 1H), 8. 48 (d, J»4.

9Hz, 1 H)
Mass spectrometry data (FD-MS, mfz) : 406 (M+)

Example 62

N-f4-Ffa7-Dimethoxv-4-quinolinvnoxylphenvl}"4-biphenvicarboxamide T731

6,7-Dimethoxy-4-(4*aminophenoxy)quinoline (52 mg) was suspended in triethylamine/methylene chloride (3 ml/2

ml), commercially available biphenylcarbonyl chloride (80 mg) was added, and the admixture was stirred at room tem-

perature for 25 hours. Aqueous sodium hydrogen carbonate was added to the reaction mixture, and the resulting admix-

ture was extracted with ethyt acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous

sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col-

umn chromatography on silica gel eiuting with chloroform/acetone and further by washing resulting crystals with ace-

toneto obtain 9 mg ol the title compound (yield: 10%).

1 H-NMR (DMSO-de, 500MHz) : S 3. 95 (s, 3H) F 3. 95 (s, 3H), 6. 48 (d, J^5. 5Hz, 1H), 7. 28 (d, J^9. 2Hz r 2H), 7. 40
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(S. 1 H), 7. 43 ft 3Hz, 1 H), 7, 50-7. 53 (m, 3H), 7, 77 (d, J*7. 3Hz, 2H), 7. 85 (d, J=8. 6Hz, 2H), 7. 96 (m, 2H),

S. OS (d, J=8. 5Hz, 2H), 8. 48 (d, J±=4. 9Hz, 1 H), 10, 4 (s, 1N)

Mass spectrometry data (FD-MS, m/z) ; 476 (M+)

Example 63

N444{6J-Pimethoxy~4<iuinolinvl)ox^^

6J-Dimethoxy-4'(4-aminq3henoxy)quinoline (52 mg) was suspended in triethylamine/methytene chloride (3 ml/2

ml), commercially available 4-butoxybenzoy! chloride (0.07 ml) was added, and the admixture was stirred at room tem-

perature for 30 hours. The reaction mixture was then purified in the same manner as described in Example 62 to obtain

34 mg of the tit! e compound (yield: 41 %).
i

1 H-NMR (CDCI3 ,
500MHz) : 5 0. 99 ft J=7, 3Hz, 3H), 1. 52 (m, 2H), 1. 80 (m, 2H), 4. 03 (m, 2H), 4. 04 (s, 3H), 4,

05 (s, 3H), 6. 47 (d, J-4. 9Hz, 1H), 6, 95 (d, J-9. 2Hz, 2H), 7. 18 (d. J«9. 2Hz, 2H), 7. 46 (s, 1 H), 7. 57 (s. 1H), 7.

74 (d, J=9, 2Hz, 2H)
t
7. 86 (d, J-9. 2Hz, 2H), 8, 10 (s. 1H), 8. 49 (d, J-4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 472 (M+)

Example 64

N^4-ff6.7-DimethoxV"4^uinolinvl^oxvlphenvl>-f4--bromODhenvhcarboxamide [751

6J-Dimethoxy-4-(4-aminophenoxy)quinolme (52 mg) and commercially available 4-bromobenzoic acid (78 mg)

were dissolved in N t
N-dimethylformamide (2 ml), Vethyl-S-CS'-dimethylaminopFopylJcarbodiimtde hydrochloride (102

mg) was added, and the admixture was stirred at room temperature for 17 hours. The reaction mixture was then purified

in the same manner as described in Example 51 to obtain 43 mg of the title compound (yield: 52%).

1 H-NMR (CDC!3l 500MHz) : 6 4. 07 (s, 3H), 4. 07 (s, 3H) f 6. 53 (d, 5Hz, 1H), 7. 22 (d, J^9, 2Hz, 2H), 7. 37 (s,

1H), 7. 50 (s, 1 H), 7. 62 (s, 1H), 7. 65 {d. J =8. 6Hz, 2H), 7. 84 (d, J-8. 6Hz, 2H), 7. 86 (d, J-8. 6Hz ( 2H), 8. 41 (d,

J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 478 (M+), 480 (M++2)

Example 65

N^4-K6.7'Dimgthaxy^<juinolinyl)Qxylphe^

6J-Dimethoxy-4-(4-am]nophenoxy)quinoline (100 mg) and commercially available monomethylterephthaltc acid

(130 mg) were dissolved in N,N-dtmethyHormamide {4 mi), l^ethyl^-fS^dimethytaminopropyOcarbodlimide hydrochlo-

ride (227 mg) was added, and the admixture was stirred at room temperature for 18 hours. The reaction mixture was

then purified in the same manner as described in Example 51 to obtain 99 mg of the title compound (yield: 64%),

1 H-NMR (CDCI3 ,
500MHz) : 8 3. 98 (s> 3H), 4. 06 (s, 3H), 4. 06 (s, 3H)> 6. 49 (d, J=4. 9Hz, 1H), 7, 22 (d, J=& 2Hz,

2H), 7. 43 (S, 1 H), 7. 56 (s. 1H), 7. 76 (d, J*9. 2Hz, 2H), 7, 97 (d, J-8. 6Hz, 2H), 8. 18 (d, J*8. 6Hz, 2H>, 8. 49 (d,

5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 458 (M-t-)

Example 66

N"{4"[(6,7"Dimethoxy"4^uinolinvl)oxvlpheny]}-2-pvndinecarb̂ xam [77]

6J-Dimethoxy-4-(4-amtnophenoxy)quinoline (50 rng) and commercially available picolinic acid (42 mg) were dis-

solved in N,N-dimethylformamide (2 ml), l-ethyl-S^S'-dimethylaminopropyOcarbodiimide hydrochloride (123 mg) was

added, and the admixture was stirred at room temperature for 19 hours. The reaction mixture was then purified in the

same manner as described in Example 51 to obtain 38 mg of the title compound (yield: 56%).

1 H-NMR (CDCI3, 500MHz) : S 4. 06 (s, 3H), 4. 06 (S, 3H), 6. 49 (d t J=5, 5Hzt 1 H), 7. 23 (d, J=8. 6Hz, 2H), 7. 43 {£,

1 H), 7. 51 (m, 1 H), 7. 58 (s, 1 H), 7. 89 (d, J*9. 2Hz, 2H), 7. 94 (m, 1 H), 8. 33 (d, J=8, 0Hz> 1H), 8. 50 (d, J*5. 5Hz,

1H), 8. 64 (dd, J-1. 8, 4. 9Hz, 1H)
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Mass spectrometry data (FD-MS, m/z) : 401 (M4)

Example 67

N-{44(6.7~Dimetho>cv-4^uinoii ^781

{4-[(6 s70imethoxy-4<iuiholinyl}oxy^ was dissolved in methanol (3

ml), 33% aqueous potassium hydroxide (1 S mi) was added, and the admixture was stirred at room temperature for a

hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilute

hydrocholoric acid and extracted 2 times with chloroform. The chloroform layer was dried with sodium sulfate, and the

solvent was then removed by reduced-pressure distillation to obtain 34 mg of the title compound (yield: 45%),

1 H-NMR (DMSO-d6 >
500MHz) : 6 3, 93 (s, 3H). 3. 94 (s, 3H), 6. 47 (d, J^5, 5Hz, 1H), 7. 26 (d, J-9. 2Hz, 2H), 7, 39

(s, 1H). 7, 51 (s, 1H) f 7, 92 (d, 2Hz, 2H), 8, 07 (m> 4H)
t 8. 47 (d, J-5, 5Hz, 1H), 10, 5 (s. 1H)

Mass spectrometry data (FD-MS, m/z) : 444 (M+)

Example 68

N^44(6.7-DirriethoxV"4-quinonnvi^oxv]phenv»cvclopentanecarboxamide F791

6J-Dimethoxy-4-(4-aminophenoxy)quinoline {53 mg) and commercially available cyclopentanecarboxylic acid (66

mg) were dissolved in N,N-dimethylformamide (2 ml), l-ethyi-3-(3'-dimethylaminopropyl)carbodiimtde hydrochloride

{110 mg) was added, and the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was purified

in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 50%).

1 H-NMR(CDCI3 ,
500MHz) : a 1.64 (m, 2H), 1.81 (m, 2H) t

1 . 9T (m, 4H), 2. 75(m, 1H),4. 04{s, 3H), 4. 04(s,3H),

6. 44 (d, J=4. 9Hz, 1 H) t 7: 13 (d F J=9. 2Hz, 2H)
t
7. 45 (s, 1 H), 7. 55 (rn, 1H), 7. 65 {d, J=8. 6Hz, 2H), 8. 47 (d, J=5.

5Hz, 1H),

Mass spectrometry data (FD-MS! m/z) : 392 (M+)

Example 69

N-f4-[f6 i
7-DimethoxV"4-quinolinvnoxvlphenvl)adamantanecarboxamide f81]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available adamantanecarboxyltc add (110

mg) were dissolved in N,N-dimethytformamtde (2 mt), l-ethyl-S-tS'-dimethylaminopropyiJcarbodiimide hydrochloride

(1 07 mg) was added, and the admixture was stirred at room temperature for 1 5 hours. The reaction mixture was purified

in the same manner as described in Example 51 to obtain 13 mg of the title compound (yield: 17%).

1 H-NMR (CDCI* 500MHz) : 6 1. 82 (m, 6H), 2. 00 (m, 6H), 2, 13 (m, 3H) t 4, 05 (s, 3H), 4. 05 (s, 3H), 6, 44 (d, J«4.

9Hz, 1H), 7. 15 (d, J-9- 2Hz, 2H), 7, 42 (s, 1H), 7. 55 (m, 1 H), 7, 64 (d, J^9. 2Hz, 2H), 8. 46 (d, J=4. 9Hz, 1H)>

Mass spectrometry data (FD-MS, m/z) : 458 (M*)

Example 70

N-{4-[(6.7^imBthox]M^ F80!

6 t
7-Dimethoxy-4»(4^aminophenoxy)qumoline (1 1 0 mg) and commercially available 4-acetoxybenzoic acid (207 mg)

were dissolved in N,N-dimethyiformamfde (6 ml), 1-ethyh3-(3'-dimethylaminopropyl)carbodiimide hydrochloride (223

mg) was added, and the admixture was stirred at room temperature for 7 hours. The reaction mixture was then purified

in the same manner as described in Example 51 to obtain 123 mg of the title compound (yield: 72%).

1H-NMR (CDQ3 ,
500MHz) : 6 2. 35 (s, 3H), 4. 06 (s, 3H), 4. 06 (sf

3H), 6. 49 (d, J-4. 9Hz, 1 H), 7. 21 (d, J=9. 2Hz,

2H), 7. 25 (d. J-9. 1Hz, 2H), 7. 43 (s, 1H), 7. 56 (s t
1H), 7. 73 (d, J*9. 2Hz, 2H) t 7. 87 (s, 1H), 7. 93 (d, J=8. 6Hz,

2H),8. S0(d, J=5.5Hz, 1H) t

Mass spectrometry data (FD-MS, m/z) : 458 (M+)
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Example 71

N-{4-ff6.7"Pimetho)w-4<mm^

67-Dimethoxy-4-(4-aminophenoxy)quinoltne (51 mg) and commercially available 6-aceioxy-2*naphthoic acid (121

mg) were dissolved in N.N^dimetlrylformamide (2 ml), l-ethyl^^S'-dimethylaminopropylJcarbodiimide hydrochloride

(124 mg) was added, and ihe admixture was stirred at room temperature tor 13 hours. The reaction mixture was then

purified in the same manner as described in Example 51 to obtain 66 mg of the title compound (yield: 76%).

1H-NMR (DMSOd6 ,
500MHz) : 8 2, 38 (s, 3H) t 4. 03 (s, 3H), 4. 05 (s, 3H), 6. 49 (d, J-5. SHz> 1H), 7, 20 {d, J-a

2Hz, 2H), 7. 30 (dd, J*2. 4, 9, 2Hz, 1H), 7. 42 (s, 1H), 7. 57 (m, 1K). 7, 61 (d, J-1.SHz, 1H), 7. 81 (d, 2Hz F

2H), 7. 86 (d, J-8. 6Hz, 1H), 7, 89 (d, J-9. 2Hz, 1H), 7. 94 (d, J-8. 6Hz, 1H), 8. 38 (s, lH)
r 8. 49 (d. J«4. 9Hz, 1H)

Mass spectrometry data (FD-MS, nVz) : 508 (M+)

Example 72

N-{4-ffa7-Dime!haxY-4<juiro^

N-[4-[(6J-Dimethoxy»4-quinolinyl)oxy]phenyl}-(4-acetoxypheny!)carboxami (103 mg) was dissolved in methanol

(4 ml), 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 5

hours.' The reaction mixture was partitioned with ethyl acetate/water, and the ethyl acetate layer was washed with brine

and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the

resulting crystals were washed with ether to obtain 77 mg of the title compound (yield: 82%).

1 H-NMR (DMSO^de. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H) T 6. 46 (d, J=4, 9Hz, 1H), 6. 87 (d, J=8. 5Nz, 2H), 7. 24

(d. J=9. 2Hz, 2H). 7. 39 (s, 1H)
P
7. 52 {s, 1H), 7. 87 (d, J«& 6Hz, 2H), 7. 90 (d, 2Hz, 2H), 8. 47 (d, 5Hz,

1H), 10. 1 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 41 7 (M+*f1

)

Example 73

NM4-f(67'Dimethoxv-4^ulno1invttaxy^

N-[4™[{67-Dimethoxy-4"quino!inyl)o)cy]phenyl}-2-(6-acetoxynaphthyl)carboxamide {47 mg) was dissolved in metha-

nol (4 ml) t 35% aqueous potassium hydroxide {2 ml) was added, and the admixture was stirred at room temperature for

5 hours. The reaction mixture was then purified in the same matter as described in the Example 72 to obtain 37 mg of

the title compound (yield: 86%).

1 H~NMR (DMSO-d6 ,
500MHz) : 63. 95 (s, 3H), 3, 95 (s, 3H), 6. 49 (d, J=4. 9Hz, 1H), 7. 18 (m, 1H), 7. 20 (ST

1H) S

7. 27 (d, J=8. 6Hz, 2H), 7, 39 (s. 1H) f 7. S3 (5, 1H), 7. 80 (d. J»8. SHz T 1H), 7. 92-7. 98 (m, 4H), 8. 47-8. 48 (m,

2H) t
10. 0 (brs, 1H), 10. 4 (s> 1H)

Mass spectrometry data (FD-MS, m/z) : 467 (M++1)

Example 74

N-( 4-^ethQxyphenyI ) - N ' -{4- [ ( 6 , 7-dimethoxy"4-
quinolxnyl )oxy] phenyl) urea [43]

6,7-Dimethoxy-4K4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4~methoxyphenyl

isocyanate (0.2 ml) was added, and the admixture was refiuxed with heat for 30 minutes. The separated crystals were

filtered and washed with toluene to obtain 54 mg of the title compound (yield: 68%).

1 H-NMR (DMSOd6 >
500MHz) : 6 3. 72 (s, 3H), 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 44 (d, J»4. 9Hz, 1 H>, 6. 87 (d, J*8.

5Hz, 2H), 7. 1 9 (d, J«9. 2Hz, 2H), 7. 37 (d, J«S. 5Hz, 2H), 7. 38 (s, 1 H), 7, 52 (s, 1 H), 7. 58 (d, J=8. 5Hz, 2H), 8. 46

(d, J=5. 5Hz, 1H) t
8. 50 (s, 1H), 8. 73 (s, 1H)
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Mass spectrometry data (FD-MS, m/z) : 446

Example 75

5 N -
( 4-Fluorophenyl )

- N * - { 4 - 't ( 6 , 7-dintethoxy 4-

quinoXinyl ) oxy ] phenyl } urea [ 44

]

6J»Dimethoxy-4-(4-amlnophenoxy)quinoline (54 mg) was dissolved in toluene (3 ml) with heat, 4-fiuorophenyl iso-

cyanate (0.2 mi) was added, and the admixture was refluxed with heat for 70 minutes, The separated crystals were fil-

tered and washed with toluene to obtain 38 mg of the title compound (yield; 48%),

1H-NMR (DMSCH%. 500MHz) : 6 3, 94 (s, 3H), 3, 95 (s, 3H), & 44 (d, J=4, 9Hz, 1H), 7. 12 (m, 2H), 7, 19 (m, 2H),

7, 38 (ft 1H), 7, 47 (m, 2H), 7. 51 (ft 1H), 7. 59 (d, J=9, 2Hz> 2H), 8. 45 (d, J»S. 5Hz, 1H), 8. 72 (s, 1 H), 8. 79 (s
f
1H)

Mass spectrometry data (FD-MS, m/z) : 433 (NT)

Example 76

N-(4-BrO!HQphenyl ) - N ' - { 4 - [ ( 6, 7,-dimethoxy-4-
quinolinyl )oxy] phenyl}urea [45]

6,7-Dimethoxy^(4^minophenoxy)quinoltne (52 mg) was dissolved in toluene (3 ml} with heat, 4-bromophenyi iso-

cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The separated crystals were fil-

tered and washed with toluene to obtain 56 mg of the title compound (yield: 64%).

30
1H-NMR (DMSO~d6 .

500MHz) : 5 3. 94 (s, 3H), 3. 95 {s. 3H), 6. 44 (d, J=5. 5Hz, 1 H), 7. 19 (d. J=9. 2Hz, 2H), 7, 39

(s, 1H)> 7. 45 (m, 4H), 7. 51 (s. 1H), 7. 59 (d P
J-9. 2Hz, 2H), 8, 46 (d t J=5. 5Hz t TH), 8, 86 (s, 1H), 8. 86 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 493 (M+), 495 (M++2)

35 Example 77

H-{4- [ ( 6 ,
7-Dime-thoxy-4-quxnolinyl )oxy] phenyl }-N ' - (

4-

nltrophenyl ) urea [ 46

]

40

6,7^Djmethoxy-4-(4-aminoprienoxy)quinoStne (103 mg) was dissolved in toluene (10 ml) with heat, 4-mtrophenyt

isocyanate (366 mg) was added, and the admixture was refluxed with heat for 60 minutes. The separated crystals were

45 filtered and washed with toluene to obtain 1 41 mg of the title compound (yield; 88%).

1 H-NMR (DMSO-ds, 500MHz) ; 6 3, 94 (ft 3H), 3. 95 (s, 3H), 6. 45 (d f J=5. 5Hz, 1H), 7. 23 (d, J=8, 6Hz, 2H), 7. 39

(S, 1H). 7. 51 (ft 1H), 7, 62 (d, 2Hz, 2H), 7. 71 (d, J-9. 2Hz, 2H), 8. 20 (d. J-9. 2Hz, 2H), 8. 46 (d, J=5. 5Hz,

1H),9. 08 (ft 1H), a 49 (ft 1H)

50 Mass spectrometry data (FD-MS, m/z) : 460 (M+)

65
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Example 78

K"(4"Buty,lphenyI)-N' - { 4 - [ ( 6, 7~aimethoxy--4-
quinoXinyl )oxy] phenyl }urea [47]
Ilili^r^^^^^^^^^^^^^^^^^^^^^^^P^^^^™^™"-"•T"""'*"""-™-"™"»,"""""—™""™ 1 ™"« i '•' i '•' 1 1 1 i ii< FifimiiFiniiii I n I 1 1 I 1 1 I I I I I Hi 1 1 1 1

1

6,7-Dim0thDxy-4-(4-ammophenoxy)quinotine {50 mg) was dissolved in toluene (3 ml) with heat, 4-butyiphenyi iso-

cyanate (0.2 m!) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residuewas purified

w by column chromatography on silica gel eliding with chloroform/acetone (10/1) to obtain 36 mg of the title compound

(yield: 45%).

1 H-NMR (CDCI3/CD3DD, 500MHz) : 8 0. 93 (n% 3H), 1. 35 (n% 2H), 1. 57 (m, 2H), 2. 57 (rn
t
2H), 4. 06 (s, 3H), 4.

06 (sF 3H), 6, 49 (m, 1H), 7. 14 (m, 4H), 7. 33-7. 62 (m, 6H), 8. 39 (m, 1H)

is Mass spectrometry data (FD-MS, m/z) : 471 (NT)

Example 79

N-( 4-aminophenyI ) - N ' - ( 4 - ( ( 6 , 7-dimethoxy-4"
20

quinoXinyl )oxy] phenyl)urea [48]

25 N-{4'[{67»Dimethoxy"4^quinoSinyl)oxy]pheny1}-N^(4-niiro)phenylurea (111 mg) was dissolved in N,N-dimethyHor~

mamide (7 ml), 10% palladium hydroxide-carbon (100 mg) was added, and the admixture was stirred at room temper-

ature under hydrogen for 22 hours. The reaction mixture was filtered using Celite, The filtrate was washed with brine

and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 66

mg of the title compound (yield: 63%).

so
1 H-NMR (DMSO<l6 ,

500MHz) : 5 3. 94 (s, 3H)> 3. 94 (s, 3H), 4. 74 (brs> 2H), 6. 43 (d
P
J=4. 9Hz, 1 H), 6. 52 (d, J=8.

6Hz, 2H) t 7. OS (d, J=8. 6Hz, 2H), 7. 16 (d, J-9. 2Hz T 2H), 7. 38 (s, 1 H), 7. 51 (s, 1 H), 7. 55 (d, J=9. 2Hz, 2H), 8. 14

(s, 1H), 8. 45 (d> J ^4. 9Hz, 1H), 8. 61 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 430 (M*)

35

Example 80

N -
( 4-Acetylphenyl ) - N 1 - {4 - [ ( 6 f 7-diiBethoxy-4-

40 guinolinyl )oxy] phenyl) urea [49]

6J-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, 4-acetylphenyl iso-

4$ cyanate (210 mg) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was puri-

fied by column chromatography on silica ge! etuting with chloroform/acetone (10/1) to obtain 50 mg of the title

compound (yield: 64%).

1H-NMR (CDCf3/CD3ODf
500MHz) : 6 2. 59 {s T 3H), 4. 07 (s, 3H), 4. 07 (s

(
3H), 6. 50 (d, J=*5. 5Hz, 1 H}, 7, 1 7 (d,

50 J^S, 5Hz, 2H), 7. 36 (s F 1 H), 7. 58 (s, 1 H) f
7. 58 {d. J-8. 5Hz, 2H), 7. 60 (d, J-8. 5Hz, 2H), 7. 94 (d t J=& 5Hz, 2H),

8, 40 (d, J^5. 5Hz t 1 H)

Mass spectrometry data (FD-MS, m/z) : 457 (M+)

55

54



EP 0 860 433 A1

Example 81

N-{4-[ ( 6, 7~Dimet:hoxy~4~qu±nolinyl)oxy3phenyl)~N' - ( 4-»

phenoxyphenyl )urea [50]

6,7-Dimethoxy-4-{4-aminophenoxy)quinoiine (53 mg) was dissolved in toluene {3 m!) with heat, 4-phenoxyphenyl

isocyanate (0.2 ml) was added, and the admixture was refSuxed with heat for 30 minutes. The resulting residue was puri-

fied fay column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 55 mg of the title com-

pound (yield: 60%).

1H-NMR (CDCI3/CD3OD, 500MHz) : 6 4. 46 (s. 3H), 4. 46 (s, 3H), 6. 51 (m, 1 H), 6. 98-7, 62 (m, 15H) t 8. 40 (m, 1H)

Mass spectrometry data (FD-MS, m/z) : 507 (M+)

Example 82

N - ( 4-Isopropylphenyl )-N i -{4- [ ( 6 , 7-dimethoxy-4-
quinolinyl )oxy ] phenyl }urea [51]

6J'Dimethoxy-4-{4-aminophenoxy)quinoSine (51 mg) was dissolved in toluene (3 ml) with heat, 4-isopropylphenyl

isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was puri-

fied by column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 70 mg of the title com-

pound (yield: 90%).

1H-NMR (CD3OD, 500MHz) : 6 1,13 fd, 7Hz, 6H), 2. 82 (m, 1 H), 3, 97 {s, 3H), 4. 01 (s
p
3H), 6. 37 (d, J-5. 5Hz,

1H), 7. 04 (d, 5Hz, 2R) f 7. 11 (d, J=S. 5Hz, 2H)
t
7, 25 (d, J-8, 5Hz, 2H), 7. 26 (s, 1H), 7, 38 (s, 1H>

P 7. 41 (d,

Jss9. 2Hz, 2H) t 7. 54 (s, 1H), 7. 82 (s, 1H) ( a 03 (s, 1H)> S. 42 (d, J»5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 457 (M*)

Example 83

N™ { 4-Trif luoromethylphenyl )-N*-{4~[(6, 7-dimethoxy-4~
iiiimir 1 1 r 1 1 1 1

—
iiiiiin iiiiiiiiiiiiiiiiiiniimiimnrn iirrimiiiimii—imrTtifmni i 1 1 1 FTTrTTTTrmnTTr i 1 1 1 1 i i i mTnrmrmn—'— 1 rm—r-rm—m—

—

"\ 1—"*— ..^^^^ i i —

b

quinolinyl ) oxy] phenyl} urea [52]

6J-Dimeihoxy-4-(4-aminopheno>cy)quinoIme (53 mg) was dissolved in toluene (3 ml) with heat, 4-trffluoromethyl-

phenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 10 minutes. The separated crystals

were filtered and washed with toluene to obtain 77 mg of the title compound (yield: 88%).

1 H-NMR (CDCI3,
500MHz) : 6 4. 05 (s, 3H), 4. 05 (s, 3H) t 6. 52 (d, J«5. 5Hz f 1H), 7. 18 (d t J*9. 2Hz, 2H), 7. 36 (©,

1H), 7. 56 (s, 1H), 7. 59 (d
r
J™8. 6Hz> 2H)> 7, 62 (d, J=8. 6Hz, 2H), 7. 63 (s, 1H), 8. 40 (d, d=5. 5Hz, IN)

Mass spectrometry data (FD-MS, m/z) : 483 (M+)

Example 84

N - ( 4-n-Butylphenyl )-N J -{4 - [ ( 6 r
7 -dimethoxy- 4

-

quinoiyl )oxy] phenyl) urea [147]

6 t
7-Dimethoxy-4-(2-amsnophenoxy)qutnoiine (56 mg), which was obtained, analogously to Example 49, by reduc-
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ing 6,7<Jimethoxy~4-(2-nitrophenoxy)quinoline obtained in the same manner as described in Example 48, except that

2-nitrophenol was used in place of 4-nitrophenoi, was dissolved in toluene (3 ml) with heat, 4-n-butyiphenyi isocyanate

(0-2 ml) was added, and the admixture was refluxed with heat lor 30 minutes. The resulting residue was purified by

chromatography on silica ge! eluting with chloroform/acetone (1 0/1 } to obtain 45 mg of the title compound (yield
: 50%).

5

^-NMR (CDC13 ,
500MHz) : 6 0. 89 ft J^7. 3Hz, 3H), 1. 30 (m f 2H), 1. 52 (m, 2H), 2. 50 (m, 2H), 3, 90 (s. 3H), 3.

93 (s, 3H), 6. 22 {d, J-4. 9Hz, 1H), 6. 87 (d, J-7, 3Hz, 1H), 6. 96- 7. 01 (m. 4H). 7. 15 (brs, 1H), 7. 28-7. 31 (m,

4H), 8. 12 {brs, 1H), 8. 26 (d, J=*4. 9Hz, 1H), 8. 58 (d, J=7, 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 471 (M+)

10

Example 85

N - ( 4-n-Butylphenyl ) -
N

' -{3- [ ( 6 / 7-dimethoxy-4-
- 1 riTTiiin —"— —' —1 ^^^m^^Mm^^m^M^^^.—, ^^^^—. ,—.

15 guinolyl ) oxy 3 phenyl }urea [ 91 ]

6 P
7-Dimethoxy-4-(3-aminophenoxy)quinoline (51 mg), which was obtained, analogously to Example 49, by reduc-

20 ing 6 (
7-dimethoxy-4-(3-nttrophenoxy)quinoline obtained in the same manner as described in Example 48, except that

3-nitrophenol was used in place of 4-nitrophenoi, was dissolved in toluene (3 mi) with heat, 4-n-butylphenyl isocyanate

(0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes, The resulting residue was purified by

chromatography on silica gel eluting with chloroform/acetone {10/1} to obtain 28 mg of the title compound (yield: 32%).

2£ 1H-NMR (CDCi3 ,
500MHz) : S 0. 89 ft J=7, 3Hz, 3H), 1 . 30 (m, 2H), 1. 52 (m, 2H), 2. 51 (m, 2H), 3, 95 {s, 1H), 4.

00 (s, 1H), 6. 49 (d, J=5. 5Hs, 1H), 6. 81 (d, J«8. 0Hz, 1H), 7, 04 (d, J^7. 9Hz, 2H), 7. 21-7, 30 (m, 5H), 7. 37 (s,

1H), 7. 51 (s, 1H), 7. 84 (bre, 1H), 8. 24 (brs, 1H) r 8, 43 {d, J=4. 9Hz t 1H)

Mass spectrometry data (FD-MS, m/z) : 471 (M+)

30 Example 86

N-n-Butyl-N' - { 4- [ ( 6 , 7-dlme-thoxy-4-guinolyl )oxy] phenyl}urea

[139]
35

6 )
7-Dimethoxy-4»(4-aminophenoxy)quinoiine (51 mg) was dissolved in toluene (3 ml) with heat, n-butyl isocyanate

(0.2 ml) was added, and the admixture was refluxed with heat for 14 hours. The resulting residue was purified by chro-

me? matography on silica gel eluting with chloroform/acetone (10/1) to obtain 31 mg of the title compound {yield: 46%).

1 H-NMR (CDCfe, 500MHz) : S 0. 93 ft J^7. 3Hz T 3H), 1 . 37 (m, 2H) t 1 . 53 (m, 2H), 3. 28 (m, 2H), 4. 04 (s, 3H), 4,

04 (s. 3H), 5. 04 (brs, 1H), 6. 44 (d, J-5. 5Hz
}
1H), 6. 98 (brs, 1H), 7. 11 (d, J=8. 2Hz, 2H) t 7. 41 (S, 1H), 7. 43 (d,

J-9, 2Hz, 2H), 7, 55 (s, 1H), 8, 46 (d, J=4. 9 Hz, 1H)

45 Mass spectrometry data (FD-M3, m/z) : 395 (M+)

Example 87

N44-f6.7-Dimethoxv-4^uinolvnoxv1phenvl}-(44rffluoromethviphenvl)carboxamide ri571

6,7-Dimethoxy-4-(4-aminophenoxy)quinotine (53 mg) and commercially available 4-trrfluoromethanebenzoic acid

(102 mg) were dissolved in N,N-dimethylfbrmamtde (3 ml), l-ethyl^CS^dimethylaminopropylJcarbodfimide hydrochlo-

ride (102 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was

partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with

55 anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting crystallized

product was washed with ethyl acetate to obtain 32 mg of the title compound (yield: 38%).

1 H-NMR (CDCl3t 500MHz) : 5 4. 04 (s, 3H), 4. 05 (s, 3H) t a 48 (d f J=4. 9Hz, 1 H), 7. 22 (d, J*8, 5Hz, 2H), 7. 41 {s,

56
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1 H), 7, 55 (s, 1 H), 7< 76 (d f J^B. 5Hz, 2H), 7. 76 (d, J=S. 6Hz, 2H), 8. 02 (d, 9Hz, 2H), 8. 13 (brsT 1 H) t 8. 49 (d,

J=5- 5Hz, 1 H)

Mass spectrometry data (FD-MS, rn/z) : 468 (M+)

Example 88

N~{4-f6 J"Dimethoxy^-quinolvl)oxv1phen^^

6,7-Dimethoxy-4~{4-aminophenoxy)quinoline (52 mg) and commercially available 4-cyciohexylbenzoic acid (109

mg) were dissolved in N,N~dlmethytformamide (3 ml), l-ethyl-S-CS^dimethylaminopropylJcarbodiimide hydrochloride

(1 10 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was then

purified in the same manner as described in Example 51 to obtain 54 mg of the title compound (yield: 64%).

1H-NMR (CDCI3 , 500MHz) : d 1. 25-1. 86 (m, 10H), 2, 55 (m f 1H) t
4. 01 (s, 3H)

t
4. 03 (s, 3H), 6. 46 (d, J*5. 5Hz,

1 H), 7, 16 (d, J=8. 5Hz t
2H), 7. 27 (d, J=7. 9Hz, 2H), 7. 39 (s t 1H), 7. 55 (s, 1H), 7. 75 (d, J-9. 2Hz, 2H), 7. 83 (d,

J=8, 6Hz, 2H), 8. 46 (d, J=5, 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 482 (M+)

Example 89

N4346J-Dimemoxv-4-auinolvi^oxv1phenv1)-f4-t-butvlphenv l)carboxamTde p59)

6,7-Dimethoxy«4-(3«amsnophenoxy)quinoline (54 mg) and commercially available 4-t-butyl benzoic acid (102 mg)

were dissolved in N,N-dimethy!formamide (3 ml), l-ethyl-S-CS'-dimethylaminopropylJcarbodlimide hydrochloride (106

mg) was added, and the admixture was stirred at room temperature for 6 hours. The reaction mixture was then purified

in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%).

1 H-NMR {CDCI3f 500MH*) : 6 1. 34 (s, 9H), 4. 01 (s. 3H), 4. 04 (sP 3H), 6. 55 (d, J=4. 9Hz, 1H), 6, 97 (d, J=7. 3Hz,

1H)> 7. 29-7. 68 (rn, 7H), 7. 85 (d, J*=7, 9Hz, 2H), 8, 48 {d, J=4. 9Hz t
1 H), 8, 59 (brs, 1 H)

Mass spectrometry data (FD-MS, m/z) : 456 (M+)

Example 90

N-{3-[6.7-Dimethoxv^qujnpjyJ)thi [160]

6^-D$methoxy»4-(3-aminophenyithio)quino!ine (62 mg) and commercially available 4-t-butyI benzoic acid (109 mg)

were dissolved in N,rM-dimethylformamide (3 ml), 1-ethyl-3-(3'<limethytaminopropyl)carbodiimide hydrochloride (112

mg) was added, and the admixture was stirred at room temperature for 25 hours, The reaction mixture was then purified

in the same manner as described in Example 51 to obtain 54 mg of the title compound (yield: 57%).

1H-NMR (CDCl3,
500MHz) : 6 1. 31 (s, 9H), 4. 00 (s, 3H), 4. 01 (&> 3H) f 6. 83 (d r J-4, 9Hz, 1H), 7. 20-7. 99 (m>

9H), 8. 06 (m, 1 H), 8. 39 (d, J=4. 9Hz, 1 H), 8. 60 (brs, 1 H)

Mass spectrometry data (FD-MS, m/z) ; 472 (M 4")

Example 91

N-{4-[67-Dimethow-4-auinolyt)thip]ph^nyl}-(4-butylphenyl)carboxamide f161]

6,7-Dimethoxy-4-(4'aminophenoxy)quinoline (62 mg) and commercially available 4-butyt benzoic acid (104 mg)

were dissolved in N,N~dimethylformamide (3 ml), 1-ethyt-3-(3
T-dimethylaminopropyl)carbodiimide hydrochloride (117

mg) was added, and the admixture was stirred at room temperature for 21 hours. The reaction mixture was then purified

in the same manner as described in Example 51 to obtain 21 mg of the title compound (yield: 22%).

1 H-NMR (CDCi^ 500MHz) : 3 0. 94 (t, J=7, 3Hz, 3H), 1. 38 (m, 2H), 1 . 63 (m T 2H)> 2. 69 (t, J^7. 9Hz, 2H), 4. 03 (s r

3H), 4. 05 (s, 3H), 6. 72 (d, J-4. 9Hz, 1H), 7, 30 (d, J-7. 9Hz, 2H), 7, 39 (s, 1H), 7, 42 {s, 1H), 7. 57 (d, J=8. 5Hz,

2H), 7. 78 (d, J^8. 5Hz, 2H), 7, 81 (d. J=7. 9Hz, 2H), 8. 08 (s, 1 H), 8, 42 (d, J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 472 (M*)
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Example 92

N- { 4 ~ [ 6 ,
7 -Dimethoxy -4 -quinolyl ) oxy ] phenyl } -N ' - ( 4-

methoxythiophenyl )urea [163]

6 f
7-Dimethoxy»4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 m!) with heat, 4-methyithiophenyl

isocyanate (0.2 ml) was added, and the admixture was refluxed with heat tor 8 minutes. The separated crystals were

filtered and washed with toluene to obtain 62 mg of the title, compound (yield: 76%),

1 H-NMR (DMSOd6 .
500MHz) : 8 2, 44 (s, 3H) t 3, 94 (s

p
3H), 3. 95 (s, 3H), 6. 44 (d, J-4. 9Hz, 1H), 7. 19 (d, J«&

2Hz, 2H), 7. 23 (d, J^S. 5Hz, 2H) t
7. 38 (s, 1H), 7, 44 (d. J=9, 2Hz, 2H), 7. 52 (s, 1H) f 7, 58 (d, J=B. 6Hz, 2H). 8. 46

(d, J-4, 9Hz, 1 H) t 8. 70 (s. 1 H), 8. 79 (s
t
1 H)

Mass spectrometry data (FD-MS, m/z) : 461 (M*)

Example 93

N- ( 3-Ethoxycarbonylphenyl )-N'-{4-[(6, 7 -dimethoxy- 4-

quinolyl ) oxy] phenyl}urea [164]

67-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved In toluene (5 mi) with heat, 3-ethoxycarbonyt-

phenyl Isocyanate (284 mg) was ad&ed, and the admixture was refluxed with heat for 1 hour. The resulting residue was

purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1) to obtain 18 mg of the title com-

pound (yield: 20%).

1 H-NMB (CDCJs, 500MHz) : S 1 . 38 (m, 3H), 3. 98 (s r
3H). 4. 05 (s, 3H), 4. 35 (m, 2H), 6. 45 (d, J=5. 5Hz, 1 H), 7.

12 (d, J^9. 2Hz, 2H), 7. 40 (s. 1 H), 7, 47 (d, J=9. 2Hz, 2H), 7, 47 (d, J«8. 6Hz, 2H), 7, 58 (s, 1 H), 7. 96 {d. J*9. 2Hz,

2H), 8. 05 (s> 1 H), 8. 17 (s> 1 H), 8. 47 (d> J»S. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 487 (M+)

Example 94

N - ( 4-Chlorophenyl ) - N '

-» { 4 - E ( 6 , 7-aimethoxy-4-
quinolyl ) oxy] phenyl} urea [165]

6J-Dimethoxy-4-(4-ammophenoxy)quinotme (52 mg) was dissolved in toluene {5 ml) with heat, 4-chlorophenyf iso-

cyanate {0.2 ml) was added, and the admixture was refluxed with heat for 1 hour The separated crystals were filtered

and washed with toluene to obtain 43 mg of the title compound (yield: 55%).

1 H-NMR (DMSO-d6 ,
500MHz) : £ 3. 94 {$, 3H), 3. 95 {s, 3H), 6. 44 (d, J-5. 5Hz, 1 H), 7. 20 (d

F
J«9. 2Hz, 2H), 7. 32

(d, J=8. 5Hz, 2H), 1. 38 (s f 1 H), 7. 49 (d, J=9, 2Hz, 2H), 7. 51 (s, 1 H), 7. 58 (d, J»9. 2Hz, 2H), 8. 46 {d P
J«4. 9Hz,

1 H), 8. 83 (brs, 1H), 8. 83 (brs, 1H)

Mass spectrometry data (FD-MS, m/z) : 449 (M+), 451 (M*+2)
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Example 95

N -
( 2-Isopropyl phenyl ) ~N ' - { 4 -

[ ( 6 ,,7-dimethoxy-4"

5 qulnolyDoxy] phenyl }urea [166]

67-Dtmethoxy-4^4-aminophenoxy)quinortne (44 mg) was dissolved in toluene {5 ml) with heat, 2-isopropy!phenyt

10 isocyanate (0.2 mi),was added, and the admixture was refluxed with heat for 80 minutes. The resulting residue was puri-

fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 14 mg of the title com-

pound (yield: 20%).

1H-NMR (CDCI3 ,
500MHz) : 6 1, 21 (m, 6H), 3. 21 (m, 1H), 4. 04 (s> 3H), 4. 04 (s, 3H) t 6. 42 (m. 1H), 6. 63 (m t 1H).

is 7. 09-7, 55 (m, 11H) P 8. 46 (m k
1H)

Mass spectrometry data (FD-MS, m/z) : 457 (M+)

Example 96

20 N-{4- [ ( 6, 7-Dimethoxy~4-quinolyl )oxyJ phenyl }~N ' -phenylurea

[167]

30

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 m!) with heat, phenyl isocyanate

(0,2 mi) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by col-

umn chromatography on silica ge! eluting with chloroform/acetone (10/1) to obtain 21 mg of the title compound (yield:

41%),

1 H-NMR (CDCI3 ,
500MHz) : 6 4. 04 (s, 3H) t

4. 04 (s, 3H) t 6. 61 (m, 1H)> 7. 05 (m, 1H), 7. 36-7. 44 (m, 10H)> 7. 99

(s, 1 H) t B. 31 (s, 1 H), 8. 36 (ra 1 H)

Mass spectrometry data (FD-MS, m/z) : 431 (M+)

$5 Example 97

N-{4-[(6, 7 -Dimethoxy ~ 4 -quinoly 1 )oKy ] phenyl } -
N

' -

(

2-

ni tropheny1 ) urea [168]
40

6,7-Dimethoxy-4-(4-amtnophenoxy)quinoiine (83 mg) was dissolved in toluene (8 ml) with heat, 4-nitrophenyl iso-

cyanate (370 mg) was added, and the admixture was refluxed with heat for 40 minutes. The deposited crystals were

45 filtered and washed with toluene to obtain 58 mg of the title compound (yield: 45%).

1 H-NMft (DMSO-de, 500MHz) : 6 3. .94 (s, 3H) t
3. 95 (s, 3H), 6- 46 (d. J-5. 5Hz, 1 H)> 7. 22 (m, 1 H), 7. 23 (d t J*9.

2Hz, 2H), 7. 38 (s, 1 H), 7, 51 (s, 1H) t 7. 62 (d, J«9, 2Hz, 2H), 7. 71 (m, 1 H), 8. 1 1 (m, 1H), 8. 31 (m, 1H) t 8, 46 (d,

J=5. 5Hz, 1H), 9. 62 (s, 1H)
t
9. 96 (s, 1 H}

so Mass spectrometry data (FD-MS, m/z) ; 460 (M*)
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Example 98

N

-

( 2-Aminophenyl ) -

N

1 - { 4 ~ [ ( 6 ,7"dimethoxy-4-
quinolyl ) ony ] phenyl }urea [ 1 69

]

N-{4-[{6J-Dimethoxy-^-quinolylJoxylphenytJ-N'-Ca-nitrophenylJurea (42 mg) was dissolved tn N,N-dimethylfbrma-

to mide/ethyl acetate (12 ml/6 ml), 20% palladium hydroxide-carbon (70 mg) was added, and the admixture was stirred at

room temperature under hydrogen for 3 hours. The reaction mixture was tillered using Celtte, after which the filtrate was

washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distil-

lation to obtain 39 mg of the title compound (yield; 100%}-

is
1H-NMR (DMSOd6 ,

500MHz) : 5 3. 94 (s, 3H) t 3. 95 (s, 3H), 4, 77 (brs, 2H) k 6. 44 (d, J=5. 5Hz, 1 H), 6. 58 (m, 1 H),

6. 75 (m, 1 H) ( a 85 (m, 1 H), 7. 18 (d, J-8, 5Hz, 2H)> 7. 34 (m, 1 H)> 7. 38 (s. 1 H), 7. 52 (s, 1 H), 7. 58 (d F J=9. 2Hz,

2H), 8. 29 (s, 1 H), 8. 46 (d, J«4. 9Hz, 1H), 8. 92 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 430 (M+)

20 Example 99

N-{4-[{6, 7 -Dime thoxy- 4 -quinolyl ) oxy] phenyl } -N ' - ( 3 -

nitrophenyl )urea [ 170]
25

6,7-Dimethoxy-4-(4~aminophenoxy)quinotine (83 mg) was dissolved in toluene (6 ml) with heat 3-nitrophenyl iso-

cyanate (384 mg) was added, and the admixture was reftuxed with heat for 40 minutes. The resulting residue was purt-

90 fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 44 mg of the title

compound (yield: 34%).

1 H-NMR (DMSOd6 >
500MHz) : 5 3. 99 {s t

3H), 4. 04 (s f 3H), 6. 43 (d, J-4. 9Hz, 1 H), 7. 10 (d, J=9. 2Hz, 2H), 7. 38

(m, 2H), 7. 47 (d, J*=8. 6Hz. 2H), 7. 57 (s, 1H), 7. 81 (m, 2H), 8. 19 (s, 1H)> a 31 (s, 1H)> 8. 46 (d. J-4. 9Hz, 1H), 8.

35 59 (S. 1 H)
Mass spectrometry data (FD-MS, m/z) : 460 (M+)

Example 100

40 k-{4- E { 6, 7-Dimethoxy-4"quinQlyl )oxy] phenyl } -N r -octylurea

[171]

45

6J-Dimethoxy"4-(4-aminophenoxy)quinoline (51 mg) was dissolved tn toluene (5 mt) with heat, octyl isocyanate

(0.2 mi) was added, and the admixture was refluxed with heat for 2 hours. The resulting residue was purified by column

chromatography on silica gel eluting with chlorotorm/acetone (10/1) to obtain 32 mg of the title compound {yield: 41%).

so 1H»NMR (CDCl3t 500MHz) : 5 0. 87 (m, 3H), 1. 26-1. 30 (m, 10H), 1. 53 (m, 2H). 3. 27 (m, 2H). 4. 03 (s, 3H) t 4. 03

(s, 3H), 5- 04 {m, 1H), 6. 44 (d, J-5. 5Hz, 1H), 6. 97 {s, 1H), 7. 10 (d, J»8. 6Hz, 2H), 7. 41 (s, 1H), 7. 42 (d, J=8.

6Hz, 2H). 7. 55 (s, 1H), 8. 46 (d, J*=4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 451 (M+)
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-Aminop hen y 1 ) - N 1 - { 4 ~
[ { 6 „ 7»dimeth05Cy»4-

Exarnple 101

N - { 3

quinolyl ) oxy] phenyl lurea [172]

N-{4-[(67"Dimetboxy-4<juiriolyt)oxy]phenyl}™N43-nitropheny1)urea {28 mg} was dissolved in N,N~dimethylforma-

mide/ethyl acetate (5 ml/2.5 ml), 20% palladium hydroxide-carbon (97 mg) was added, and the admixture was stirred

at room temperature under hydrogen lor 3 hours. The reaction mixture was littered using Cei ite, the filtrate was washed

with brine and then dried with anhydrous sodium sulfate. The solventwas then removed by reduced-pressure distillation

to obtain 13 mg of the title compound {yield: 51%),

1 H-NMR (CDCI3 ,
SOOMHz) : 6 4. 02 (s

t
3H), 4. 03 (s, 3H) t 6, 41 (m, 1H), 6. 41 (d, J=5, 5Hz, 1H), 6. 61 (m, 1H), 6.

. 90 {s, 1H), 7. 05 (m, 1H) t 7. 09 (d, J-8. 5Hz, 2H), 7, 40 (s, 1H), 1. 43 [m, 1H), 7. 47 (d, J-8. 5Hz, 2H), 7. 55 (s, 1 H).

8. 03 (s, 1 H), 8, 44 (d, J*5. 5Hz t
1 H)

Mass spectrometry data (FD-MS, m/z) : 430

Example 102

Nf-Allyl-N * - {4- [ ( 6, 7~d±methoxy-"4~quinolyl )oKy]phenyX}urea

[173]

6,7-Dimethoxy-4-{4-am'mophenoxy)quinoline (50 mg) was dissolved in N,N<iimethyKormamide (5 ml), ally! isocy-

anate (0,2 ml) was added, and the admixture was stirred at 80 °C1or 15 hours with heat. Water was added to the reac-

tion mixture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was washed with, brine and

then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting

residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 61 mg of

the title compound (yield: 96%).

1 H-NMR (CDCI3 ,
500MHz) : 5 3. 90 (m> 2H), 4. 03 (s, 3H), 4- 03 (s, 3H). 5. 12 (d, J=10, 4Hz, 1H), 5. 23 (d, J=17.

7Hz, 1 H), 5. 62 (s, 1 H), 5. 88 (m, 1 H), 6. 41 {d, J-4. 9Hz, 1 H), 7. 08 (d, J=8. 5, 2H), 7. 39 (s, 1H), 7, 44 (d, J-8. 5Hz,

2H), 7. 54 (S, 1 H} t
7, 75 (s, 1H), 8. 44 (d, J^5. 5Hz> 1H)

Mass spectrometry data (FD-MS, m/z) : 379

Example 103

N- { 4~ [ ( 6 , 7-Dimethoxy-4-quinolyl )oxy] phenyl } -N '

- ( 1-naph-

thyl)urea [174]

6 f
7^Dimethoxy-4-(4»aminophenoxy)quinoiine (50 mg) was dissolved in toluene (5 ml) with heat 1-naphthyl isocy-

anate (0.2 ml) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was purified

by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title compound

(yield: 52%).

1 H-NMR {DMSO-d6p 500MHz) : 6 3. 95 (s, 3H) f 3. 95 (s, 3H), 6, 45 (d, J=5, 5Hz, 1H)
f 7. 21 (d, J=9. 2Hz, 2H), 7, 38

(B, 1 H), 1. 48-7. 65 (m, 7H), 7, 92-8. 15 (m t 3H), 8. 46 (d, J^=4, 9Hz, 1 H), 8. 80 (s, 1 H), 9. 20 (s, 1 H)

Mass spectrometry data (FD-MS> m/z) : 465 (M*)
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- N ' -{4- [ { 6 r 7-dimethpxy"4"

Example 104

N - ( 2 - Biphenyl )

guinolyl }pxy] phenyl }urea [175]

6J-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-biphenyl isocy-

anate (0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified

by column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 56 mg of the title compound

(yield: 64%).

1H-NMR(CDCi3 , 500MHz) :63. 97 {$, 3H), 4. 04{s,3H) r 6, 35 (d, 5Hz, 1H), 6.96(s, 1H), 7. 40 (d, J-9. 2Hz,

2H) t 7. 14-7, 39 (m, 11H), 7, 54 (s, 1H), 7, 89 (tars, 1H), 8. 08 (d t J-&-6H*. 1H)> 8. 33 (d, J-5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 491 (M+)

Example 105

N - ( 4 - Ethyl phenyl ) - N '
~ { 4 -

[ (6, 7-dimethoxy~4~
qulnolyl )oxy] phenyl} urea [188]

6,7^Dimethoxy-4-(4'aminophenoxy)quino!ine (51 mg) was dissolved in toluene (5 mt) with heat, 4-ethylphenyi iso-

cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 90 minutes. The resulting residue was purified

by column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 42 mg of the title compound

(yield: 56%).

1H-NMR {CDCI3 ,
500MHz) : S 1 . 18 (hi, 3H), 2. 53 (m, 2H) t 3, 99 (s, 3H), 4. 02 (s, 3H), 6. 39 (d, J-5. 5Hz, 1 H), 7.

07 (d, J=9. 2Hz, 2H), 7. 1 1 (d F J=7, 9Hz, 2H), 7. 25 (d, J^8, 5Hz, 2H), 7. 40 (s, 1 H), 7, 42 (d t J^8. 5Hz, 2H), 7. 55

(s, 1H). 7. 60 (St 1H), 7. 81 (s> 1 H), 8. 43 (d, J -4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 443 (M+
)

Example 106

N-Benzoyl-N * - (4- [ ( 6

,

7-dimethoxy-4-quinolyl )axyj phenyl}urea

[18:9]

6,7-Dimethoxy-4'(4"aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mi) with heatt
benzoyl isocyanate

(0,2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by col-

umn chromatography on silica gel eiuting with chloroform/acetone (1 0/1) to obtain 1 1 mg of the title compound (yield:

15%).

1 H-NMR (CDCI3, 500MHz) : 5 4. 06 (s, 3H) F 4, 07 (s, 3H) f 6. 49 (d, J=4, 9Hz, 1 H) t 7. 20 (d, J«9. 2Hz, 2H), 7. 43 (s,

1 H), 7. 54 (m, 2H), 7. 58 (s, 1 H), 7. 65 (m, 1 H), 7. 71 (d, 2Hz, 2H), 8. 04 (d, J«7. 9Hz, 2H)
F 8. 50 (d, 5Hz,

1H)> 9.53(3, 1H), 11.04(3, 1H)

Mass spectrometry data (FD-MS, m/z) : 443 (M+)
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Example 107

N-Ethoxycarbonyl - N f - { 4 _» [ ( 6 , 7-Dimethoxy-«4 -

quinolyl ) oxy] phenyl }urea [190]

6,7-Dimethoxy-4-(4"aminophenoxy)quinoiine.(52 mg) was dissolved in toluene (5 in!) with heat, ethoxycarbonyl iso-

cyanate (0,2 ml) was added* and the admixture was refluxed with heat lor 1 5 minutes. The resulting residue was purified

by column chromatography on silica gel eluiing with chloroform/acetone (10/1) to obtain 20 mg of the title compound

(yield: 28%).

1 H-NMR {CDC!3f 500MHz) : 6 1 . 37 (t, J=7. 3Hz, 3H), 4. 10 (s, 3H), 4. 1 7 (s
?
3H), 4. 31 (q, J=7. 3Hz t 2H) t 6. 70 (d,

J=6. 1 Hz, 1 H), 7. 20 (d, J«6. 6Hz, 2H), 7. 64 (s, 1 H), 7, 72 (d, J=9. 2Hz, 2H), 8. 12 (s, 1 H), 8. 50 (d, J-6, 7Hz f
1 H),

10,08(s, 1H)

Mass spectrometry data (FD-MS, m/z) : 41 1 (M+)

Example 108

N- { 4 - [ { 6 ,
7 -Pimethoxy- 4 -quinolyl )oxy] phenyl } - N '

- ( 2-
Wil«Whliir*lllMfU l ill l h h i^h iH PiW .y I

„„ , M 1 .mm i imi i^ I 1 1 i IMMMX i in i Hi i ii i m i i ill i wif 1 1 n i n i 111 Jimu4iiiii ill, mm ii p m i.
I

i n | \tim wwtm

methylpheny1 ) urea [56]

6J-Dimethoxy-4-(4-aminophenoxy)quinoiine (51 mg) was dissolved in toluene (5 ml) with heat, 2-methylphenyi

isocyanate (0.2 ml) was added, and the admixture was refluxed with heat tor 1 5 minutes-. The resulting residue was puri-

fied by column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 61 mg of the title com-

pound (yield: 82%).

1 H-NMR (CDCI3 ,
500MHz) : 6 2. 20 (s, 3H), 4. 00 (s, 3H), 4, 03 (s, 3H) r 4, 31 (q, d=7. 3Hz, 2H), 6. 40 (d, J^5, 5Hz,

1H), 7. 05-7. 20 (m, 6H), 7. 39 (s, 1H) t 7. 42 (d, J«S. 5Hz, 2H). 7. 55 (s, 1H), 7. 60 (d, J=7. 9Hz, 2H), 7. 80 (s, 1H),

8. 45 (d, J«5. 5Hz, 1 H)

Mass spectrometry data {FD-MS, mte) : 429 (M+)

Example 109

N- { 4 - [ ( 6

,

7 -Dime thoxy -4 -quinolyl ) oxy ]phenyl}-N t - ( 3-

methylphenyl )urea [55]

67-Dimeihoxy-4-(4-aminophenoxy)quinorine (51 mg) was dissolved in toluene (5 ml) with heat, 3-methylphenyl

isocyanate (0.2 mi) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was puri-

fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title com-

pound (yield: 56%).

1 H-NMR (CDC13 ,
500MHz) : 6 2, 32 (s, 3H), 4. 02 (s, 3H), 4. 04 (s, 3H) F 6. 43 (d, J^5. 5Hz> 1H), 6. 93 (d, J^7. 3Hz,

1H), 7. 10-7. 22 (m, 6H), 7. 41 (s, 1H)> 7. 44-7. 47 (m, 3H), 7. 56 (s, 1H), 8, 46 (d, J-5. 5Hz T
1H)

Mass spectrometry data (FD-MS, m/z) : 429 (M+)
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Example 110

N r ( 2-Fluorophenyl-)-N' - {4 - [ ( 6 , 7-dimethoxy-4"
quinolyl ) oxy ] phenyl } urea [ 60]

6
(
7-Dimethoxy-4^(4-aminophenoxy)quinoi tne (51 mg) was dissolved in toluene (5 ml) with heat, 2-fluorophenyl iso-

cyanate (0,2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was purified

by column chromatography on silica ge! eluting with chloroform/acetone (10/1) to obtain 54 mg of the title compound

(yield: 73%).

1 H-NMR (CDCI 3l 500MH*) ; 6 4. 01 (s, 3H), 4, 04 (s, 3H t
6. 44 (d, J-5. 5Hz, 1H), 6. 97- 7. 04 (m, 2H), 7, 10-7. 12

(m, 3H), 7. 42 (s, 1 H), 7, 49 <d
t
J«9. 2Hz, 2H), 7. 57 (s, 1 H), 7. 73 (s t 1 H) t 3. 1 7 (m, 1 H)> 8. 35 (s, 1 H), 8- 48 (d,

5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 433 (M+)

Example 111

N-{4- [ < 6 , 7-DimethoKy-4-quirxolyl )oxy] phenyl }-N ' -propylurea

[194]

6,7-Dimethoxy-4^4-aminophenoxy)quinoline (54 mg) was dissolved in N^-dimeihylformamide (3 ml), propyl iso-

cyanate (0,2 ml) was added, and the admixture was stirred at 80 °C for 24 hours. Water was added to the reaction mix-

ture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried

with anhydrous sodium sulfate. The solventwas removed by reduced-pressure distillation and the resulting residue was

purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 59 mg of the title com-

pound (yield: 84%).

1 H~NMR (CDCI3t 500MHz) ; 3 0. 93 (m, 3H), 1. 55 (m, 2H), 3. 24 (m, 2H) r 4, 02 (s, 3H)> 4. 02 (s. 3H), 5. 47 (t, J^5.

5Hz
t
1H), 6. 41 (d, J-4. 9Hz, 1H), 7. 08 (d> 5Hz, 2H), 7. 39 (6, 1 H), 7. 43 (d, J«9. 2Hz r 2H), 7. 55 (s, 1H), 7. 60

(brs, 1 H), 8. 44 (d
f
J=5, 5Hz f 1 H)

Mass spectrometry data (FD-MS, m/z) : 381 (M+)

Example 112

N- { 4- [ ( 6 r
7 -Dimethoxy- 4 -quinolyl )oxy] phenyl } -N ' - ( 4-

phenylcarbonylphenyl ) urea [195]

6»7-Dimethoxy-4-(4-aminophenoxy)quinolsne (54 mg) was suspended in toluene (5 ml), triphosgene (53 mg) was

added, and the admixture was refluxed with heat for 20 minutes. 4-Aminobenzophenone (85 mg) was added to the

reaction mixture, and the admixture was refluxed for 1 hour with heat After the addition of aqueous sodium hydrogen

carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with

brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the

resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain

19 mg of the title compound (yield; 21%),

1H-NMR (CDCi3 ,
500MHz) : 6 4. 01 (s, 3H), 4. 04 (s, 3H) r & 44 (d, J-4. 9Hz, 1 H), 7. 12 (d, J*9. 2Hz, 2H) T 7. 41 (s,

1H), 7. 46-7, 80 (n% 12H), 8, 14 (s, 1H), 8. 30 {s, 1H), 8. 47 (d, J^5, 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 51 9 (M+
)
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Example 113

N-Hexyl-N' -{4-[( 6 , 7~dlmethoxy~4~quinolyl )gxy] phenyl }urea

[196]

6J-Dimethoxy-4-(4"aminophenoxy)quinoline (52 mg) was dissolved in N.N-dimethylfbrmamide (3 ml), hexyl isocy-

anate (0.2 ml) was added, and the admixture was stirred at 60 °C lor 15 hours. After the addition of water, the reaction

mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhy-

drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified

by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 63 mg of the title compound

(yield: 84%).

1 H-NMR (CDCl3l 600MHz) : 6 0. 85 (m, 3H), 1."25-1. 47 (m, 6H), 1. 50 (m, 2H), 3, 26 (q, d=*& 7Hz, 2H), 4. 02 (s,

3H), 4, 02 (s, 3H), 5. 68 (brs, 1H). 6. 40 (d, 5Hz, 1 H), 7. 07 (d, J~9. 2Hz, 2H), 7. 39 (s, 1 H), 7. 44 (d, J-9. 2Hz,

2H), 7. 55 (s, 1H), 7. 94 (s. 1H), 8. 43 (d, J*4. 9Hz> 1H)

Mass spectrometry data (FD-MS, rrVz) : 423 (M+)

Example 114

M -
( 5-Indanyl )

- N ' - { 4 - [ ( 6 , 7~dimethoxy-4-
quinoly1 ) oxy] phenyl } urea [197]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was suspended in toluene (5 ml), triphosgene (54 mg) was

added, and the admixture was refluxed with heat for 12 minutes. 4-Aminoindan (36 mg) was added, and the admixture

was refluxed with heat for 36 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture

was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous

sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was purified by col-

umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 13 mg of the title compound (yield:

16%).

1 H~NMR (CDCI3 ,
500MHz) : S 2. 04 (m, 2H), 2. 82-2, 86 (m, 4H), 4. 01 (s, 3H), 4. 03 (©, 3H)> 6. 40 (d, J=5. 5Hz,

1H), 7. 03 (ra 1H) r 7, 08 (d, J=8. 5Hz, 2H), 7. 13 (ra 1H), 7. 32 (s, 1H), 7. 40-7. 57 (in. 6H), 8, 44 (d, J-4. 9Hz, 1H)

Mass spectrometry data (FD-MS, nVz) : 455 (M+)

Example 115

N- ( 3 ,
4 -D ± methoxyphenyl )-N j -(4- [ ( 6 , 7"dime thoxy-4-

quinolyl ) oxy ] pheny1 }urea [198]

3,4-Dimethoxyaniline (42 mg) was dissolved in toluene (5 ml), triphosgene (24 mg) was added, and the admixture

was refluxed with heat for 22 minutes. 6J-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) (52 mg) was added
,

and

the admixture was refluxed with heat for 18 minutes. After the addition of aqueous sodium hydrogen carbonate, the

reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried

with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was

purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 1 5 mg of the title conv

pound (yield: 18%).

1 H-NM R (CDCta, 500MHz) : 6 3. 84 (s, 3H), 3. 85 (s, 3H), 4. 01 (s, 3H), 4. 04 (s, 3H), 6. 43 (d, J=4. 9Hz, 1H), 6.

75-6. 80 (m, 2H)
(
T 1 0 (d, J=9. 2Hz, 2H), 7. 16 (S, 1 H), 7. 38 (s F

1 H), 7. 41 (S, 1 H), 7. 45 (d, J=8. 5Hz, 2H), 7. 56
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(s, 1H). 7. 59 (s, 1H), 8. 46 (d, J^4. 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 475 (NT)

Example 116

N-(3, 4-Ethylenedioxyphenyl ) -N ' -{4 - [ ( 6, 7-dimet:hoxy-~4-

quinolyl )oxy] phenyl}urea [199]

3,4-Ethylenedioxyanitine (SO mg) was dissolved in toluene (5 ml), triethylamine (0.5 ml) and then triphosgene (50

mg) were added, and the admixture was refluxed with heat for 1 hour, 6 1
7-Dimethoxy^4"{4-aminophenoxy)quinoiine (52

mg) was added, and the admixture was refluxed with heat tor 100 minutes. After the addition of aqueous sodium hydro-

gen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed

with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the

resulting residue was purified by column chromatography on silica gel eSuting with chloroform/acetone (10/1) to obtain

62 mg of the title compound (yield: 74%).

1H-NMR (DM80-<lej
500MHz) : 6 3. 94 (s, 3H), 3, 94 (s, 3H). 4. 19-4. 21 (m, 4H). 6. 43 (d, J*4. 9Hz, 1H). 6. 74-6.

78 (rn, 2H), 7. 09 (s. 1 H), 7, 17 {d, 2Hz, 2H), 7. 37 (s, 1 H), 7. 51 (G> 1 H), 7. 56 (d, 5Hz, 2H), 8. 45 (d, J*4.

9Hz, 1H), 6. 47 (s, 1H), 8. 69 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 473 (M+
)

Example 117

N-Me-thyl-N-{4-*[ ( 6, 7-d±met:hQxy-4-quinolyl )oxy] phenyl) -N ' - ( 4-

me-thoxypheny1 ) urea [200]

Formic acid (0,13 mt) was added to acetic anhydride (0.27 ml), and the admixture was stirred at 60 °C for 2 hours.

A solution of 6,7-Dimethoxy-4-(4-amincphenoxy)quinoHne (303 mg) in tetrahydrofuran (8 ml) was added to the reaction

mixture, and the admixture was stirred at room temperature for 45 minutes. After the addition of aqueous sodium hydro-

gen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed

with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the

resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain

327 mg of 6 t
7-dimethoxy^(4-formylaminophenoxy)quino1ine.

6,7-Dimethoxy-4-(4-formyiaminophenoxy)quinoline (31 7 mg) thus obtained was dissolved in tetrahydrofuran (9 ml),

lithium aluminum hydride (181 mg) was added, and the admixture was stirred at room temperature for 2 hours. After the

addition of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic

layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres-

sure distillation and the resulting residue was purified by column chromatography on silica gel eluting with chloro-

form/acetone (10/1) to obtain 239 mg of 6 t
7-dimethoxy-4-(4-methylaminophenoxy)quinoline.

6.7^Dimethoxy-4-(4-methylamfnophenoxy)quinoline (49 mg} thus obtained was dissolved in toluene (5 mt) with

heat 4-methoxyphenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 12 hours. The

resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain

47 mg of the title compound (yield: 51%).

1H-NMR (CDCI3 ,
500MHz) : 6 3. 3S (s, 3H)> 3. 77 (s, 3H), 4. 05 (s, 3H), 4. 06 (s, 3H), 6. 14 (brs, 1H), 6. 59 (d, J=5.

5Hz, 1H) ( 6. 82 (d, J*9. 2Hz, 2H), 7. 21 (d, J-9. 2Hz t
2H), 7, 29 (d, J=9, 2Hz, 2H), 7. 44 (d, J=8. 6Hz, 2H), 7. 45 (s,

1 HI 7. 52 (s, 1 H), 8. 55 (d, J=5. 5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 459 (M+)
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Example 118

N-Methyl-N-phenyl-N * -{4- [ ( 6 , 7-dimethoxy 4-

guinolyl )oxy 3 phenyl} urea [201]

6
)
7-Dimethoxy-4-(4-aminophenoxy)qutnolinG (72 mg) was suspended in toluene (7 ml), triphosgene (52 mg) was

added, and the admixture was refluxed with heat tor 3 hours. N-Methylantline (0.05 ml) was added to the reaction mix-

ture, and the admixture was reftuxed for 1 hour wrth heat. After the addition of aqueous sodium hydrogen carbonate,

the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and

dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting resi-

due was purified by column chromatography on silica gel eluting with chloroform/acetone {10/1} to obtain 48 mg of the

title compound (yield: 46%),

1 H-NMR (CDCI3t 500MHz) ; 5 3. 37 (s, 3H) t
4. 04 (s, 3H), 4, 04 (s, 3H), 6. 32 (brs, 1H), & 41 (d, 9Hz, 1H), 7.

07 (d, J-a 2Hz> 2H), X 37-7, 53 (m, 8H), 7. 54 (3, 1 H), 8. 45 (d, J-5. 5Hz f 1 H)

Mass spectrometry data (FD-MS, m/z) : 429 (M+)

Example 119

N-Methyl-N -
( 4-methoxyphenyl ) - H ' -methyl ~N 1 - { 4- [ ( 6 , 7 -

dimethoKy-4-quinolyX )oxy] phenyl) urea [202]

N-(4-Methoxyphenyl)-N
,

-{4-[(6>
7»dimethoxy-4-quinolyl)oxyJpheny!}urea (99 mg) was dissolved in N,N-dimethylfor-

mamide (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes,

methyl iodide (0,03 ml) was added, and the admixture was stirred at the same temperature for 1 hour. After the addition

of aqueous ammonium chloride, the reaction tmnure was extracted 2 times with ethyl acetate, and the organic layer

was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure

distillation and the resulting residue was purified by column chromatography on silica ge! eluting with chloroform/ace-

tone (10/1) to obtain 91 mg of the title compound (yield: 87%).

1 H-NMR (CDCI3 ,
SOOMHz) : 6 3. 23 (s, 3H>, 3. 24 (s, 3H) t 3. 75 (s, 3H), 4. 05 {s, 3H), 4. 06 (s, 3H), 6. 27 (d, J=5.

5Hz, 1 H), 6. 69 (d, J^8. 5Hz, 2H), 6k 81 (d, J-9. 2Hz, 2H), 6. 89 (d, J-9. 2Hz f
2H), 6. 91 (d, J=9. 2Hz, 2H), 7. 42 (s,

1H), 7, 51 (S, 1H), 8, 53 (d, J=4, 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 473 (M+)

Example 120 (Reference Example)

3.4-Pichlorophenvl 4-methoxvphenyl ketone

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially

available 3,4-dichlorobenzoyl chloride (2.095 g) and commercially available ytterbium(in) trifluoromethanesutfonate

(620 mg), and the admixture was stirred at 60 °C for 8 hours. The reaction mixture was partitioned between water and

chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by

reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with

hexane/ethyl acetate to obtain 270 mg of the title compound (yield: 10%).

1 H-NMR (CDCI3 ,
500MHz) : 6 3. 90 (s, 3H), 6. 98 (d, J*=9. 2Hz, 2H), 7. 56 (s, 1 H), 7. 58 (d, 8Hz f 1 H) f 7. 79 (d,

J^9. 2Hz f
2H), 7. 84 (d, J-1, SHz, 1H)

Mass spectrometry data (FD-WIS, m/z) : 280 (M+), 282 (M+*2)
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Example 121 (Reference Example)

3.4-Dichlorophenvl 4-hvdroxvphenyi ketone

s 3,4-Dichlorophenyl 4-methoxyphenyl ketone (235 mg) obtained in Example 120 was dissolved in dichloromethane

(2 ml), a solution oM .0 M boron tribromide in dichloromethane (7 ml) was added while cooled in ice, and the admixture

was stirred at room temperature lor two days. The reaction mixture was then poured into ice water and partitioned

between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate. After removing the

solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut-

10 ing with hexane/ethyl acetate to obtain 173 mg of the title compound (yield: 77%).

1 H-NMR (DMSO"d6l 500MHz) : § 6, 91 (d, 5Hz. 2H), 7, 62 (dd, J»1. 8, 8, 6Hz, 1H)
f 7. 68 (d, J=& 5H*. 2H), 7.

80 (d, J»7. 9Hz, 1H), 7. 85 (d, J=1 . 8Hz, 1 H), 10. 55 (st
1 H)

Mass spectrometry data (FD-MS, m/z) ; 266 (M+) s 268 (M*+2)

is

Example 122

{4-fre.7-Dimethoxv-4-quinolyl)oxv)phenvlK3.4-dichlorophenvnmethanone f177|

20 Under argon, 3,4-dteWorophenyl 4-hydroxyphenyl ketone (154 mg) obtained in Example 121 and 4-dimethylami-

nopyridine (77 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4-

Chloro-6,7-dimethoxyquinoline (1 29 mg) was added, and the admixture was refluxed with heat tor 21 hours. The reac-

tion mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, the chloroform

layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the

as resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 81

mg of the title compound (yield: 31%).

1 H*NMR (CDOI3 , 5GGMH2) : S 4. 03 (s, 3H), 4. 07 (s, 3H), 6. 68 (d, J==5. 5Hz, 1H), 7. 28 (d> J^k 5Hz, 2H), 7. 46 (s„

1 H), 7. 47 (s, 1 H), 7. 60 (d, J=& 5Hz, 1 H), 7. 66 (dd,M . 8, 8. 6Hz, 1 H), 7. 90 (d, J-9. 2Hz> 2H)
t 7. 91 (d, J-1

.
8Hz f

30 1 H), 8. 60 (d, J=4. 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) ; 453 (M+), 455 (M++2)

Example 123 (Reference Example)

35 444-Hvdroxvbenzpyl)b_enzonitrne

4-Tri-n-butyltin-1-methoxymethyiphenoi (1.282 g) obtained in Example 22 and commercially available 4-cyanoben-

zoyl chloride (497 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(lt)

chloride (8 mg) was added, and the admixture was refluxed with heat for 1 1 hours. The reaction mixture was partitioned

40 in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium

sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (859 mg) was dissolved in tet-

rahydroluran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was

refluxed with heat for 4 hours. The reaction mixture was partitioned between brine and chloroform, and the chloroform

layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the

45 resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate to obtain 250 mg of the

title compound (yield: 37%),

1 H-NMR (DMSOd 6l 500MHz) : 8 6, 91 (d, J»9. 2Hz, 2H), 7. 67 (d, J^S. 5Hz, 2H), 7. 80 (d, J«7. 9Hz, 2H), 8. 01 (d,

J=& 6Hz, 2H), 10. 57 (s> 1H)

50 Mass spectrometry data (FD-MS, m/z) : 223 (M+)

Example 124

4-[4"[f6.7-DimethoxV"4-auinolvl)oxv1benzovl>benzonitrile f1781

55

Under argon, 4-(4-hydroxybenzoyi)benzonitnie (230 mg) obtained in Example 123 and 4-dimethylaminopyridine

(138 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6,7-

dirnethoxyqumoline (230 mg) was added, and the admixture was refluxed with heat for 20 hours. The reaction mixture
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was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer was

then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting

residue was purified by chromatography on silica get eluting with hexane/ethyf acetate and then by thin layer chroma-

tography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 199 mg of the title compound (yield: 47%).

s
1H-NMR (CDCI3 ,

500MHz) : 5 4. 03 {$, 3H) f 4. 06 (s. 3H), 6. 68 (d, J«& 5Hz, 1H), 7, 29 (d, J^8. 5Hz, 2H), 7. 45 (st

1H), 7. 46 (s, 1H)
P
-7. 82 (d, J=7, 9Hz, 2H), 7. 90 (d, J=B, 6Hz, 2H) t 7. 91 (d, J=8. 5Hz, 2H), 8. 60 (d, J*5. SHz, 1H)

Mass spectrometry data (FD-MS, rnfc) : 41 0 (M+)

10 Example 125 (Reference Example)

4-MethoxyphenVl 2-methvlphenyl ketone

To commercially available nitromethane (10 ml) were added commercially available anisole (1 ,081 g), commercially

15 available 2-methylbenzoyl chloride (1.546 g) and commercially available ytterbium(lll) trjftuoromethanesuifonate {620

mg), and the admixture was stirred at 60 PC for 7 hours. The reaction mixture was treated in the same manner as

described in Example 120 to obtain 1,679 g of the title compound (yield: 74%).

Mass spectrometry data (FD-MS, m/z) : 226 (M+)
20

Example 126 (Reference Example)

4-Hvdroxvphenvt 2~methvtohenvi ketone

25 4-Methoxyphenyl 2-methylphenyl ketone (1.660 g) obtained in Example 125 was dissolved in chloroform (10 ml), a

solution of 1 .0 M boron tribromide in dichloromethane (29 ml) was added while cooled in ice, and the admixture was

stirred at room temperature overnight, A solution of 1.0 M boron tribromide in dichloromethane (15 ml) was further

added, and the admixture was stirred at room temperature for 2 days. The reaction mixture was then treated in the

same manner as described in Example 121 to obtain 1,501 g of the title compound (yield; 96%).

30
1H-NMR (CDC!3 , 500MHz) : 6 2. 30 (s> 3H), 6. 87 (d, J=8. 5Hz, 2H), 7. 22-7. 29 (m, 3H), 7. 37 (id, J-1 . 2, 7, 3Hz,

1H),7. 73 (d, J=8. 5Hz f
2H)

Mass spectrometry data (FD-MS, m/z) : 212 (M*)

35 Example 127

{4"[(6,7-Dimethoxv-4H3uinoivl)oxvlDhenyil{2-methvlphenvl)methanone [1801

Under argon, 4-hydroxyphenyl 2-methylphenyl ketone (1.334 g) obtained in Example 126 and 4<iimethylamtnopy~

40 ridlne (845 mg) were added to xylene (15 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chioro-

6,7-dimeihoxyquinotine (1 .406 g) was added, and the admixture was refiuxed with heat for 23 hours. The reaction mix-

ture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer

was then dried with anhydrous magnesium sulfate. After removing the soivent by reduced-pressure distillation, the

resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloro-

us form, foSlowed by thin layer chromatography on silica gel eluting with hexane/acetone (2/1), to obtain 1 ,258 g of the title

compound (yield: 50%).

1 H-NMR (CDCIa, 500MHz) ; & 2. 37 (s, 3H). 4. 02 (st 3H), 4. 06 (s, 8H), 6. 65 {d
t
J=4. 9Hz

t
1 H), 7. 23 {d, J»8. 6Hz,

2H)
t
7. 2S~7. 35 (m, 3H), 7, 39-7, 42 (m, 1H), 7. 45 (s, 1H), 7. 46 {s, 1H), 7. 91 {d, J =8. 5Hz, 2H) F 8. 57 (d, J=5,

so 5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 399 (M+)

Example 128

£5 {3»I(6,7-Dime1hoxy^K?uinolvl)^^

A mixture of 4-chioro-6J-dimethoxyquinoline (1 12 mg) and commercially available 3-hydroxybenzophenone (297

mg) was stirred at 1 70 6C for 10 minutes, the reaction mixture was then purified by thin layer chromatography on siHca
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gel eiuting with hexane/acetone (2/1) to obtain 126 rng of the title compound (yield: 65%).

1H-MMR (CDCI3 ,
9QMz) : 6 4. 04 (s. 3H), 4, 05 (s F

3H) T
6. 53 (d, J=*5. 3Hz. 1H), 7. 34-7. 88 (m, 1 1H), 8. 53 (d.

3Hz>1H)

Mass spectrometry data (FD-MS, m/z) : 385 (M
+
)

Example 1 29 (Reference Example)

2-Furovl 4-hvdroxvphenvl Ketone

4-Tri-n-butylttn-1»methoxymethyipheno! (1,282 g) obtained in Example 22 and commercially available 2-furoyl chlo-

ride {392 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(n) chloride

(8 mg) was added, and the admixture was refluxed lor 1 1 hours. The reaction mixture was partitioned In the same man-

ner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium sulfate. After

removing the solvent by reduced-pressure distillation, the resulting residue (662 mg) was dissolved in tetrahydrofuran

(2 ml), water {5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 3 hours

with heat. The reaction mixture was treated tn the same manner as described in Example 123 to obtain 218 mg of the

title compound (yield: 39%).

1H-NMR (DMSO-d6 >
500MHz) : 66. 76 (dd. J=1. 2, 3. 1Hz, 1H), 6. 91 (d> J*8. 5Hz, 2H), 7. 33 (d, J=3. 1Hz, 1H>, 7.

87 (d, J=S. 5Hz, 2H), 8. 06 (d, J*1. 2Hz, 1H), 10. 39 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 1 88 (M+)

Example 130

2-FurovM44f6.7-dimethoxv-4-ouinolvhoxv1ohenvl}methanone n 821

Under argon, 2-furoyl 4-hydroxyphenyi ketone (205 mg) obtained in Example 129 and 4-dimethylaminopyridfne

(146 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6,7-

dimethoxyquinoiine (244 mg) was added, and the admixture was then refluxed with heat for 20 hours. The reaction mix-

ture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer

was dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting

residue was purified by chromatography on silica gel eiuting with hexane/ethyt acetate and then with chloroform, fol-

lowed by thin layer chromatography on silica gel eiuting with chloroform/ethyl acetate (5/1 ), to obtain 1 92 mg of the title

compound (yield: 47%).

1 H4MMR (CDCI3, 500MHz) : 6 4. 03 (s, 3H), 4, 07 (s, 3H) t 6. 63 (dd, J=1 . 8, 3. 7Hz, 1 H)> 6. 65 (d, J^5. 5Hz, 1 H), 7.

28 (d, J*8. 5Hz, 2H), 7, 32 (d, J-3. 7Hz, 1 H), 7. 47 (s, 1 H), 7. 48 (s, 1H), 7. 73 (d, 8Hz f 1H), 8. 14 (d, J-a 2Hz,

2H)
F
8. 58 (d, J=5, 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 375 CM*)

Example 131 (Reference Example)

4-Methoxvphenyl 3-methvbhenvl ketone

To commercially available nitromethane (5 rrf) were added commercially available anisole (541 mg), commercially

available 3-methyIbenzoyl chloride (773 mg) and commercially available scandium(Hl) trHluoromethanesulfonate (49

mg), and the admixture was stirred at 60 °C overnight. The reaction mixture was partitioned between water and chloro-

form, and the chloroform layer was dried wilh anhydrous magnesium sulfate. After removing the solvent by reduced-

pressure distillation, the resulting residue was purified by column chromatography on silica gel eiuting with hexane/ace-

tone to obtain 635 mg of the title compound (yield; 66%).

Mass spectrometry data (FD-MS, m/z) : 226 (M+)
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Example 132 {Reference Example)

4-Hydroxyphenvi 3-methvIphenyl ketone

4-Methoxypheny! 3-methyfphenyi ketone (603 mg) obtained in Example 131 was dissolved in dichlorornethane (3

ml), a 1.0 M boron tribromide-dichioromethane solution (1 1 ml) was added while cooled in ice, and the admixture was

stirred at room temperature for 22 hours, after which the reaction mixture was treated in the same manner as described

in Example 121 to obtain 316 mg of the title compound (yield: 56%),

1 H~NMR (DMSO-d6 ,
SOOMHz) : 6 2. 38 (s, 3H), 6. 89 (d

(
J=*8> 6Hz, 2H), 7. 37-7, 47 (m, 4H). 7. 65 (d t J«iS. 6Hz,

2H). 10. 42 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 21 2 (M+
)

Example 133

{4-F(6.7-DimethoxV"4-qLrinolvt)oxy)Dhenyl}(3-methvlphenvnmethanone f1831

Under argon, 4-hydroxyphenyl 3-methylphenyl ketone (307 mg) obtained in Example 132 and 4-dimethy!aminopy-

ridine (194 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour, 4-Chloro-

6,7-dimethoxyquinoline (324 mg) was added, and the admixture was then refluxed with heat for 23 hours. The reaction

mixture was treated in the same manner as described in Example 122 to obtain 262 mg of the title compound (yiefd:

45%).

1 H-NMR (CDCl3 ,
500MHz) : 6 2. 44 (s, 3H), 4. 03 (s, 3H), 4. 06 (s, 3H), 6. 66 (d, J^4, 9Hz, 1 H), 7. 27 (d, J-8. 6Hz,

2H), 7. 38 (t, J-7. 3Hz, 1H), 7, 41 (d, J*7. 3Hz, 1H), 7. 46 (s, 1H), 7, 49 (s, 1H), 7. 59 (d, J-7. 3Hz, 1H), 7. 64 (s,

1H), 7. 93 (d, J=8, 6Hz, 2H) P 8. 57 (d T J«& SHz> 1H)

Mass spectrometry data (FD-MS, m/z) : 399 (M*)

Example 134 (Reference Example)

4-Hydroxyphenyl 4-nitrophenyl ketone

4-Trhn-butyitin-l-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-nitroben-

zoyl chloride (557 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine}pal!adium(il)

chloride (8 mg) was added, and the admixture was refluxed with heat for 23 hours. The reaction mixture was partitioned

in the same manner as described in Example 23
t
and the resulting ether layer was dried with anhydrous magnesium

sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1.047 g) was dissolved in tet-

rahydroluran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admixture was

refluxed with heat overnight. The reaction mixture was treated in the same manner as described in Example 123 to

obtain 398 mg of the title compound (yield: 55%).

1 H-NMR (DMSO-d6 >
500MHz) : 6 6, 92 (d, J=8- 6Hz, 2H)

r
7, 69 (d, J«a 6Hz, 2H), 7. 89 (d, J=8. 5Hz, 2H), 8. 36 (d,

J«8. 5Hz t 2H), 10, 62(S,1H)

Mass spectrometry data (FD-MS, m/z) : 243 (M+)

Example 135

£4J(6X"Pimethoxv»4^ [1 84|

Under argon, 4-hydroxyphenyl 4-nitrophenyl ketone {370 mg) obtained in Example 134 and 4-dtmethylaminopyrid-

ine (204 mg) were added to xylene {5 ml), and the admixture was stirred at room temperature tor 1 hour, 4-Chioro-6,7-

dimethoxyquinoline (340 mg) was added, and the mixture was then refluxed with heat for 23 hours. The reaction mixture

was treated in the same manner as described in Example 130 to obtain 238 mg of the title compound (yield: 36%).

1 H-NMR (CDCI3 ,
500MHz) : S 4. 03 (s, 3H), 4 07 (s, 3H), 6. 69 (d, M. 9Hz t 1H), 7. 29 (d, J^S. 5Hz, 2H), 7, 44 (s,

1 H), 7. 47 (s, 1 H), 7. 93 (d, J=9. 2Hz f 2H), 7. 96 (d, J^S. 5Hz, 2H), 8. 37 (d, J^S. 5Hz, 2H), 8. 60 (d, J=5. 5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 430 (M+)
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Example 136 (Reference Example)

4-HvdroxvPhenvl 3,4-methvtenedioxyphenv( ketone

s 4-Tfi-fi-butyitin-l-memoxymethylphenot (1.282 g) obtained in Example 22 and commercially available piperonytoyl

chloride (664 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphtne)palladium(tl)

chloride (8 mg) was added, and the admixture was refluxed with heat overnight. The reaction mixture was partitioned

in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium

sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1.030 g) was dissolved in tet-

10 rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid {12 ml) were added, and the admixture was

refluxed with heat 10.5 hours. The reaction mixture was treated in the same manner as described in Example 123 to

obtain 212 mg of the title compound (yield: 29%).

1 H-NMR (DMSO-d6 ,
500MHz) : S 6. 15 (s, 2H) t

6. 88 (d, J-8, 6Hz, 2H), 7. 04 (d t J*7. 9Hz, 1 H), 7, 21 (d, J-1
.
2Hz,

15 1H), 7. 24 (dd, J=1, 8, 7. 9Hz, 1H), 7, 62 (d, 2Hz, 2H), 10. 34 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 242 (M+)

Example 137

20 f4-fr6.7-Dimethoxv-4^uinolvl)oxvlDhenvnf3.4-methylenedioxvohenvl)methanonej18a

Under argon, 4-hydroxyphenyl 3,4-methyfenedioxyphenyl ketone (202 mg) obtained in Example 136 and 4-dimetr>

ytaminopyridine (1 12 mg) were added to xylene (2 ml), and the admixture was stirred at room temperature for 1 hour,

4-CNoro-6i7-dimethoxyquinoline (187 mg) was added, and the admixture was relaxed with heat for 20 hours. The

#5 reaction mixture was treated in the same manner as described in Example 1 24 to obtain 1 35 mg of the title compound

(yield: 36%).

1H-NMR (CDCt3l 500MHz) : 6 4. 04 (s. 3H), 4, 06 (s, 3H), 6. 09 (st 2H) r 6. 64 (d, J^4, 9Hz, 1 H), 6. 89 (d, J=7. 9Hz,

1 H), 7. 26 (d, J»a 5Hz, 2H), 7. 36 (d t
- 8Hz, 1 H) t

7. 41 (dd, J=1 , 8, 7. 9Hz> 1 H), 7. 46 (s, 1 H), 7. 49 (ST
1 H), 7.

30 88 (d, J-B* 5Hz:, 2H), 8. 57 (d. J=4, 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 429 (M*)

Example 138 (Reference Example)

ss 3-Trjfluoromethvlphenyl 4-methoxyphenyl ketone

To commercially available nitromethane (10 ml) were added commercially available anisoie (1.081 g) r
commercially

available 3-(trifiuoromethyl)benzoyl chloride (2.086 g) and commercially available ytterbium(lll) trlfluoromethanesul-

fonate (620 mg), and the admixture was stirred at 60 °C overnight. The reaction mixture was treated in the same man-

40 ner as described in Example 120 to obtain 719 mg of the title compound (yield: 26%).

1H-NMR (CDGl3 ,
500MHz) : S 3- 91 (s, 3H), 6, 99 (d, 2Hz, 2H), 7. 60-7. 64 (m, 1H), 7. 80-7. 83 (m, 1H), 7.

82 (d, J^8. 5Hz, 2H), 7. 93-7. 94 (m, 1H), 8. 01 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 280 (M*)

45

Example 139 (Reference Example)

3-Tritluoromethvlphenvl 4-hvdroxvphenvl ketone

so 3-Trifluoromethylphenyl 4-methoxyphenyi ketone (657 mg) obtained in Exampie 1 38 was dissolved in RN-dimeth-

ylformamide (35 ml), sodium thiomethoxide (411 ml) was added, and the admixture was refluxed with heat under argon

for 7 hours. The reaction mixture was treated in the same manner as described in Example 33 to obtain 454 rug of the

title compound (yield: 73%),

55 1 H-NMR (CDCI3, 500MHz) : 6 5. 85 (s, 1H). 6. 94 (d, J=9. 2Hz, 2H). 7. 62 (t J=7. 3Hz, 1H), 7. 78 (d, J=9. 2Hz, 2H),

7. 83 (d, J=7. 3Hz. 1H), 7, 93 (d, J-7. 3Hz, 1H), 8. 01 (s. 1H)
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Example 140

(3-TrifluoronTOttwlphe^

Under argon, 3-trifluoromethylphenyt 4-hydroxyphenyl ketone (432 mg) obtained in Example 139 and 4-chloro-6,7-

dimethoxyqutnoline (363 mg) were dissolved in dEethylene glycol dimethyl ether (10 mi), and the solution was then

refiuxed at 160 °C for 1 1 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen car-

bonate and chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the sot-

vent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with

hexane/ethyl acetate and then by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to

obtain 204 mg of the title compound (yield: 28%).

1 H-NMR (CDCI3 , 500MHz) : 6 4. 03 (s, 3H), 4. 07 (s, 3H), 6, 69 (d, J-4* 9Hz, 1H), 7. 30 (d, J-9. 2Hz, 2H), 7. 47 (s,

2H), 7. 66 ft J=7, 9Hz, 1H), 7. 87 (d, J=7, 9Hz> 1H), 7. 92 (d, J«9. 2Hz, 2H), 8. 00 (d, J-7, 9Hz, 1H), 8. 08 (s, 1 H),

8. 60 (d, J*4, 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 453 (M+)

Example 141 (Reference Example)

4-Cyclohexvlcarbonvl-l-meJllioxybenzene

To commercially available nhromethane (5 ml) were added commercially available anisole (0,5 ml), commercially

available cyclohexanecarbonyi chloride (0,63 ml) and commercially available ytterbium(lll) trifiuoromethanesulfonate

(288 mg), and the admixture was stirred at 60 °C for 3 hours. The reaction mixture was partitioned between water and

chloroform, and the chloroform layer was washed with saturated aqueous sodium hydrogen carbonate and brine and

then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res-

idue was purified by chromatography on silica gel eluting with chloroform to obtain 517 mg of the title compound (yield:

51%).

1H-NMR (ODGI3, 500MHz) : 8 1 . 21-1- 88 (m, 10H), 3. 19-3. 25 (m, 1H), 3. 87 (s, 3H), 6. 93 (d, J-9. 2Hz, 2H), 7.

94 (d, J^a 2Hz, 2H)

Mass spectrometry data (FAB-MS, m/z) : 219 (M++1)

Example 142 (Reference Example)

4>Cvclohexylcarbonvl-1"hvdroxvbenzene

4-Cydohexylcarbonyl-1-methoxybenzene (517 mg) obtained in Example 141 was dissolved in N,N^imethylforma-

mide (20 ml), sodium thiomethoxide (538 mg) was added, and the admixture was refiuxed with heat lor 1 hour under

argon. The reaction mixture was partitioned between water and ethyl acetate, and the ethyl acetate layer was washed

with brine and then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation,

the resulting residue was purified by chromatography on silica gel eluting with hexane/acetone to obtain 487 mg of the

title compound (yield: 93%).

1 H-NMR (CDCI3 ,
500MHz) : 5 1 . 23-1 . 88 (m, 10H), 3. 19-3. 25 (m, 1H), 6. 06 (brs, 1 H), 6. 89 (d, J=8. 6Hz, 2H),

7. 90 (d, J=8.6Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 204 (M+)

Example 143

4-Cvclohexvlcarbonvi-1-rf6.7-d)methoxv"4-Quino!vl^oxv1benzene f187j

Under argon, 4-cyclohexylcarbonyl-1 -hydroxybenzene (273 mg) obtained in Example 142 and 4-chloro-6,7-dirneth-

oxyquinoiine (100 mg) were dissolved in diethylene g!yco! dimethyl ether (0.2 ml), and the solution was refiuxed at 160

°C for 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and

chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. After

removing the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel

eluting with hexane/acetone and then with chioroform/methanol to obtain 58 mg of the title compound (yield: 33%).

73



EP 0 860 433 A1

1H-NMR (CDCI3 ,
500MHz) : 6 1 , 21 -1 . 93 (m, 10H), 3, 24*-3. 29 (m, 1 H), 4. 03 (s, 3H), 4. 06 (s t

3H), 6, 60 (d f J=5.

5Hz F 1H), 7. 24 (d, J=a 5Hz, 2H), 7. 45 (s, 1H)
f
7. 47 (s, 1H), 6- 05 (d t J-8. 5Hz, 2H), 8. 55 {d, J-5, 5Hz, 1H)

Mass spectrometry data {FD-MS, m/z) : 392 (M*+1)

Example 144 {Reference Example)

2-Trifluoromethylpheriyl 4-methoxyphenyl ketone

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 ,081 g), commercially

available 2-(trifluoromethyt)benzoyl chloride (2-086 g) and commercially available ytterbium(lM) trrfluoromethanesul-

Ibnate (620 mg) r and the admixture was stirred -at 60 *Cfor 6 hours. The reaction mixture was partitioned between water

and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent

by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel elutirtg with hex-

ane/ethyl acetate to obtain 1 .402 g of the title compound (yield; 50%).

1H-NMR (CDCl3 ,
500MHz) : 6 3. 88 (s, 3H), 6. 93 {d, J=9, 2Hz f 2H), 7. 37-7. 39 (m. 1H) r 7, 60-7. 63 (m, 2H), 7.

75 (d, J*9. 2Hz, 2H), 7. 73-7, 78 (n% 1 H)

Mass spectrometry data (FD-MS, m/z) : 280 (M+)

Example 145 (Reference Example)

2-Trifluoromethvlphenyl 4-hvdroxvphenvl ketone

2-Trifluoromeihylphenyi 4-methoxyphenyl ketone (1402 g) obtained in Example 144 was dissolved in N t
N-dimeth-

ylformamide (15 ml), sodium thiomethoxide (877 mg) was added, and the admixture was refluxed with heat for 4 hours,

under argon. The reaction mixture was treated in the same manner as described in Example 33.to obtain 1 .050 g of the

title compound (yield: 79%),

1 H-NMR (CDCI3 ,
500MHz) : 6 5. 88 (s, 1H), 6. 87 (d, J™& SHz, 2H), 7. 37-7. 38 (m, 1H), 7. 58-7. 63 (m, 2H), 7.

71 (d, J=9, 2Hz, 2H), 7. 76-7. 78 (m, 1H)

Mass spectrometry data (FD-MS, m/z) : 266 (M*)

Example 146

(2-Trifiuorome|f^
Under argon, 2-irifluoromethylphenyl 4~hydroxyphenyl ketone (959 mg) obtained in Example 1 45 and 4~dimethyi~

aminopyridine (484 mg) were added to xylene (7 ml), and the admixture was stirred at room temperature for 1 hour. 4-

Chloro-67-dimethoxyquinoline (805 mg) was added, and the admixture was then refluxed with heat overnight. The

reaction mixture was treated in the same manner as described in Example 1 30 to obtain 899 mg of the title compound

(yield; 55%).

1 H-NMR (CDCI3 ,
500MHz) : 6 4. 01 (s, 3H), 4. 06 (s, 3H), 6, 67 (d, 5Hz, 1 H), 7. 22 (d, 2Hz> 2H), 7. 42 (s,

1H), 7, 42-7. 44 (m, 1 H), 7. 45 (s, 1 H)> 7. 62-7. 68 (m, 2H)
t 7. 80- 7. 81 (m, 1H), 7. 87 (d, J«8- 6Hz, 2H), 8. 58 (d,

J=5. 5Hz> 1 H)
Mass spectrometry data (FD-MS f

m/z) : 453 (M+)

Example 147 (Reference Example)

4-n-Butvlphenvl 4-methoxyphenvlketone

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g) t
commercially

available 4-(n-butyl)benzoyl chloride (1.967 g) and commercially available ytterbium(M) ttifluoromethanesulfbnate (620

mg), and the admixture was stirred at 60 *C for 6 hours, The reaction mixture was treated in the same manner as

described in Example 120 to obtain 863 mg of the title compound (yield; 32%).

1 H-NMR (CDCIg, 500MHz) : 5 0. 95 (t, J=7. 3Hz, 3H), 1 38 (tq,. J*7, 3, 7. 3Hz, 2H), 1- 64 (quint, J^7. 3Hz, 2H), 2.

69 ft J*7, 3Hz, 2H), 3. 89 {s, 3H), 8. 96 (d, J^9. 2Hz, 2H), 1, 27 (d t J=8. 6Hz r 2H), 7, 69 (d, J=8. 6Hz, 2H), 7. 82
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(d, J=9, 2Hz, 2H)

Mass spectrometry data (FD-MS, m/z) : 268 (M+)

Example 148 (Reference Example)

4-n-Butvlphenvl 4-hvdroxyphenyl ketone

4-n-Butyiphenyl 4-methoxyphenyi ketone (863 mg) obtained in Example 1 47 was dissolved tn N,N-<Hmethylforrna-

mtde (50 ml), sodium thiomethoxide (563 mg) was added, and the admixture was refiuxed with heat for 7 hours under

argon. The reaction mixture was treated in the same manner as described in Example 33 to obtain 787 mg of the title

compound (yield: 96%).

1 H-NMR £CDCI3 .
500MHz) : 50. 95 (t, J-7. 3Hz, 3H), 1, 38 (tq, J=7, 3, 7, 3Hz, 2H), 1 . 64 (septet, J=7, 3Hz, 2H) t 2.

69 (t, J-7. 9Hz t 2H), 6, 35 (s, lH)
f
6. 92 (d t J^8. 5, 2H), 7. 28 (d, J=7. 9Hz, 2H), 7. 69 (d, J=8. 6Hz, 2H), 7. 77 (d,

JhsQ. 5Hz, 2H)

Mass spectrometry data (FD-MS, m/z) : 254 (M+)

Example 149

(4--n-ButylphenviM4>ff6.7-dimethoxV"4"quinolvnoxvlDhenvllmethanoneF401

Under argon, 4-n*buty!phenyT 4-hydroxypheny! ketone (727 mg) obtained tn Example 148 and 4-chloro-6,7<Jimeth-

oxyquinoline (639 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then refluxed

with heat at 130 *C for 10 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen

carbonate and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing

the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting

with hexane/ethyl acetate and then with chloroform, followed by chromatography on silica gel eluting with hexane/ace-

tone to obtain 400 mg of the title compound (yield: 32%).

1 H-NMR (CDCI3 ,
500MHz) : 5 0. 95 (t, J*=7. 3Hz, 3H)

t 1. 38 (tq, J-7. 3, 7. 3Hz, 2H), 1. 62-1. 68 (n% 2H} ( 2- 71 (t,

J=7. 3Hz, 2H) T 4. 04 (s, 3H), 4, 07 (s, 3H), 6. 65 (d, J=4. 9Hz, 1H), 7. 26 (d, J=8. 5Hz, 2H), 7. 31 (d, J=7, 9Hz, 2H),

7. 46 (s, 1 H). 7. 49 (sP
1 H), 7. 76 (d, J^7. 9Hz, 2H), 7. 92 (d, J^8. 5Hz, 2H), 8. 58 (d, J-5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 440 (M+-1)

. Example 150 (Reference Example)

3-Fluorophenv) 4-methoxyphenvl ketone

To commercially available nitromethane (5 m!) were added commercially available anisole (541 mg), commercially

available 3-fluorobenzoyl chloride (793 mg) and commercially available scandium(IH) trifiuoromethanesulfonate (49

mg), and the admixture was stirred at 60 °0 for 3 days. The reaction mixture was partitioned between water and chlo-

roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by

reduced-pressure distillation, the resulting residue was purified by chromatography on siltca gel eluting with hex-

ane/acetone to obtain 585 mg of the title compound (yield: 51 %).

Mass spectrometry data (FAB-MS, m/z) : 231 (M+*1)

Example 151 (Reference Example)

4-Hvdroxvohenvl 3-fluorophenvl ketone

3-Fluorophenyl 4-methoxyphenyl ketone (580 mg) obtained in Example 150 was dissolved in dichloromethane (5

ml), a solution of 1 .0 M boron trtbromlde in dichloromethane (23 ml) was added while cooled in icet and the admixture

was stirred at room temperature for 3 days. The reaction mixture was treated in the same manner as described in 121

to obtain 402 mg of the title compound (yield: 74%).

^NMR (DMSO-d6 ,
500MHz) : 6 6. 91 (d, J«& 5Hz, 2H), 7. 44-7. 49 (m, 3H), 7. 57-7. 61 (m, 1H)

t 7. 68 (d, J»8>

5Hz, 2H), 10, 51 (brs, 1H)

75



EP0 860 433 A1

Mass spectrometry data (FAB-MS, m/z) : 217 (lvT+1)

Example 152

{44f6J-Dimethoxv-4<iui^^ 11761

Under argon, 4-hydroxyphenyl 3-fluorophenyl ketone (373 mg) obtained in Example 151 and 4-dimethyJaminopyri-

dine (232 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours, 4-Chtoro-

6,7-dimethoxyquinoline (386 mg) was added, and the mixture was then refluxed with heat lor 21 hours. The reaction

mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform

layerwas then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the

resulting residue was purified by chromatography on silica gei eluting with hexane/acelone and then with chloroform,

followed by thin layer chromatography on silica gei elating with chloroform/ethyl acetate (5/1), to obtain 484 mg of the

title compound {yield: 70%),

1 H-NMR (CDC13 ,
500MHz) : S 4. 04 {s, 3H), 4. 07 (s, 3H), 6. 67 (d, J=4. 9Hz, 1 H), 7. 28 (d, J=7> 9Hz, 2H), 7, 31-7.

33 (m, 1H), 7, 46 (sf 1H), 7. 47 (s, 1H), 7. 48-7, 53 (m, 2H), 7. 59- 7. 61 (m, 1H), 7. 93 (d, 6Hz, 2H), 8. 59 (d,

J^5, 5Hz, 1 H)

Mass spectrometry data (FD-MS, mfz) : 403 (M+)

Example 153

N ^ ^ 4 -
[

(

5 1 7-Dimethoxy- 4 -quinazoli ny1 ) oxy ] phenyl }-N' - ( 2

~

methoxyphenyl ) urea [113]

6J-Dimethoxy-4-(4^aminophenoxy)quinazoline (100 mg) was dissolved in toluene {10 mi) with heat, 2-methoxy-

phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the

solvent by distillation, the resulting residue was purified by column chromatography on silica ge! eluting with chloro-

form/methanol (100/1) and then with chloroform/acetone (5/1) to obtain 1 12 mg of the title compound (yield: 75%),

1 H™NMR (DMSO"d6 ,
500MHz) : S 3. 90 (s, 3H), 3. 98 (s, 3H), 3. 99 (s, 3H), 6, 90 (t, J*7. 9Hz t 1H), 6. 96 {t J^7.

9Hz ( 1 H), 7, 03 (t F
J-7. 9Hz, 1 H), 7. 23 (d, J=9. 2Hz, 2H), 7. 39 (s, 1 H), 7. 55 {d, J-9, 2Hz, 2H), 7. 57 (s, 1 H), 8. 15

(d, J=7. 9Hz, 1H), 8. 25 {s, 1H), 8. 55 (s, 1H), 9. 44 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 446 (M*)

Example 154

N- (4 - [ ( 6 , 7~Diroethoxy-4-quinaz;olinyl )oxy j phenyl ) - N ' - ( 3 ~

methoxyphenyl ) urea [ 114]

6,7-Dimethoxy-4-(4-aminophenoxy)quina^oline (100 mg) was dissoived in toluene (10 ml) with heat 3-methoxy-

phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the

solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro-

form/methanol (100/1) and then with chloroform/acetone (5/1) to obtain 31 mg of the title compound (yield; 21%).

1 H-NMR (DMSO-de, 500MHz) : 6 3. 74 (s, 3H), 3. 98 (s, 3H), 3. 99 (s, 3H), 6. 56 (d, J-7. 9Hz, 1 H), 6. 96 (d, J-7.

9Hz, 1H), 7, 15-7. 25 (m, 4H), 7, 38 (s, 1H), 7. 53-7, 60 (m, 3H}> 8. 55 {s, 1H), 8. 76 (s f
1H) t 8. 81 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 446 (M+)
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Example 155

N-£4-[ ( 6 , 7-Dimethoxy-4-quinazolinyl ) oxy] phenyl ) -N J -( 4-

methoxyphenyl )urea [99]

67-Dimethoxy-4-(4-aminophenoxy)quinazo!ine (81 mg) was dissolved in toluene (5 ml) with heat 4-methoxyphe-

nyl isocyanate (0.29 ml) was added, and the admixture was retluxed with heat tor 40 minutes. The separated solid was

10 filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%).

1H-NMR (CDCI3 ,
500MHz) ; 6 3. 79 (s, 3H), 4. 06 (s, 3H), 4. 07 {s f 3H), 6. 48 (s, 1H), 6. 64 (s, 1H), 6. 91 (d; J-9.

2Hz, 2H), 7, 20 (d, J-S. 6Hz> 2H) t 7. 27 (d, J^8. 6Hz, 2H), 7, 32 (s, 1 H), 7. 47 (d, J=9. 2Hz, 2H)> 7. 55 (s, 1 H), 8. 60

(s,1H)

15 Mass spectrometry data (FAB-MS, m/z) : 447 (M++1)

Example 156

N- {4 - [ ( 6 , 7-DimethOKy-4-quinazolinyl )oxy] phanylJ-N 1 -( 2-
^J^J

"" —^—^^^^^****m*mmmm>*^^^^^^^^^^^^^^^^^^^^—mi. im—mm—^^j— 1—^n~n—1—r*r**t**— —irrwiminininiinn i ruir nm 1 1 1 mi 1 1 1 1 1 n 1 1 1 n 1 1 11 ~
. . . . I .

' Mimumimwummi u-ur-miriM+y u—r-

fluorophenyl )urea [116]

25 6J-Dimethoxy-4-{4-aminophenoxy)qusnazoline (1 00 mg) was dissolved in toluene (1 0 ml) with heat, 2-fluorophenyl

isocyanate (0.30 ml) was added, and the admixture was refluxed with heat lor 40 minutes. The separated solid was fil-

tered and washed with toluene to obtain 96 mg of the title compound (yield: 66%),

1 H-NMR (DMSO-d6 ,
500MHz) : 5 3. 98 (s, 3H), 3, 99 (s, 3H), 7. 00-7. 04 (m

(
1H), 7. 13-7, 1 7 (n% 1 H), 7. 23-7. 27

so (m, 3H), 7. 39 (s, 1 H), 7, 54-7. 57 (m, 3H), a 10-8. 20 (m. 1 H), 8. 55 (s, 1 H), 8. 65 (s, 1H), 9. 26 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 434 (M+)

Example 157

35 N"{ 4 " [ ( 6 r 7-Dimethoxy-4-quinazolinyl)oKy] phenyl}-N 1 -n-
butylurea [220]

40

6J-Dimethoxy-4-(4"aminophenoxy)quinazo]ine (100 mg) was dissolved in toluene (10 ml) with heat, n-butyl isocy-

anate (0,29 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the solvent by dis-

tillation, the resulting residue was purified by column chromatography on silica gel etuting with chloroform/acetone (5/1)

to obtain 75 mg of the title compound {yieid: 56%).

45
1 H-NMR (DMSOd6 ,

500MHz) : 8 0. 90 ft J=*7. 3Hz, 3H), 1 . 28-1 > 46 (m, 4H), 3. 09 (q, J^6. 7Hz, 2H), 3. 97 (s, 3H),

3. 99 (S, 3H). a 23 (brs, 1H), 7, 14 (d, J-9. 2Hz, 2H), 7. 37 (s, 1 H), 7. 47 (d, J=9. 2Hz, 2H)
t 7. 55 (s, 1 H), 8. 53 (s,

1H), 8. 58 (brs, 1H)

Mass spectrometry data (FD-MS, m/z) : 396 (M*)

50

Example 158

N-{4"E6.7"DimethoxY-4^uinolvl)oxvlDhen^

55 6 )
7-Dimethoxy-4*(4-aminophenoxy)quinoline (54 mg) and commercially available 4-tert-butylbenzoic acid (1 02 mg)

were dissolved in N,N-dimethylfcrmamide (3 ml), l-ethyi-S-tS'-dimethytaminoprbpyl^arbodiimide hydrochloride (106

mg) was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was

purified in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield; 35%).
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1H-NMR {CDCIg, 90MHz) : 6 1. 36 (s, 9H), 4. 05 (s, 3H), 4. OS (s> 3H), 6. 48 (d, J-5. 3Hz, 1H), 7. 1-8. 1 (m, 1 1H),

8-49{d, J^5. 3Hz t 1H)

Mass spectrometry data (FD-MS, m/z) ; 456 (M+)

Example 159

N-{4-f(6J-DimBthc«Y-4^

N-{4-£67-Dimethoxy^^ (100 mg) obtained in Example 158 was

dissolved in N F
N-dimethylformamide (3 ml), sodium hydride (10 mg) was added, and the admixture was stirred at 0 °C

for 1 hour, methyl iodide (31 mg) was added, and the admixture was stirred for a further 3 hours. The reaction mixture

was purified in the same manner as described in Example 51 to obtain 48 mg of the title compound (yield: 46%).

1 H-NMR (CDC13 ,
90MHz) ; 6 1 . 28 (s, 9H), 3, 54 (s

t
3H), 4, 04 (s, 3H), 4. 05 (s, 3H) t 6. 32 (d, J-5. 3Hz, 1 H), 7. 0-7*

3 (m, 8H), 7. 42 (S, 1H)> 7. 50 (S, 1H), 8. 47 (d, J^5. 3Hz, 1 H)

Mass spectrometry data (FD-MSt m/z) : 470 (M+)

Example 160

N-f44-Biriv)phenvlVf44f6.7<iimethoxv-4-auino]yi)oxvlphenvi)carboxamide 11 551

4-[6,7-Dimethoxy-4-quino1yl)oxyben^oic acid (54 mg) and commercially available 4-tert-butyianiline (102 mg) were

dissolved in N,N-dimethylfbrmamide (3 ml), 1-etiyi-3*(3^dimethytamrnopropyl)carbodiimide hydrochloride {106 mg)

was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was purified

in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%).

1 H-NMR (CDCi3 ,
90MHz) : S 1. 34 (st 9H), 4. 03 (s, 3H), 4. 06 {s. 3H), 6. 57 (d, J=5. 3Hz, 1H), 7. 2-8. 1 (m, 11 H),

8, 55 (d, J^5. 3Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 456 (M+)

Example 161 (Reference Examp(e)

2-(6.7"Dimethoxv-4-auinoiyl)"2-(4-bromophenvnacetonitrile

Commercially available 4-bromophenyIacetonjtrile (4.3 g) was dissolved in toluene (10 ml) and the temperature

was lowered to 0 °C t after which sodium hydride (1 .0 g) was added, the temperature was raised to 50 °C, and the

admixture was then stirred for 1 hour. Next, 6J-dimethoxy-4-chlorcquinolme (2.2 g) was added, and the admixture was

stirred for 15 hours, after which water was poured and the mixture was extracted with ethyl acetate. After drying with

anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was purified by column chroma-

tography on silica gel eiuting with hexane/ethyt acetate (271) to obtain 850 mg of the title compound (yield: 22%).

1 H-NMR (CDCl3 ,
90MHz) : S3, 66 (s, 3H), 3. 80 (s, 3H), 5. 40 (st 1H)> 6. 74 (s, 1 H), 6. 9-7. 4 (m, 6H), 8. 54 {d, J=4.

6Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 382 (M+), 384 (M++2)

Example 162 (Reference Example)

6J"Dimethoxv-4-f4-brpmophenylmethyl)auinoiine

2-(6,7-Dimethoxy-4-quinolyl)-2«{4»bromophenyl)acetonitrHe (850 mg) obtained in Example 161 was dissolved in

60% aqueous sulfuric acid (5 ml), and the solution was refiuxed with heat for 1 hour and then poured into a container

with ice and aqueous ammonia. The solution was neutralized with hydrochloric acid and extracted with methylene chlo-

ride, After drying with anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was puri-

fied by column chromatography on silica gel eluting with chloroform/methanol (100/1) to obtain 260 mg of the title

compound (yield: 33%).

1H-NMR (CDC!3 ,
90MHz) : 6 3, 90 (s, 3H), 4. 02 (s, 3H), 4. 31 (s, 2H) t 6. 9-7. 5 (m> 7H), 8. 63 (d,J=4, 4Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 357 (M+), 359 (M++2)
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Example 163 (Reference Example)

e.7-DimethDxv-4-f44rhn^invlstanntophenvimethvnouinoline

5 Under argon, 67"dimethaxy-4-(4-bromophenylmeth^)quinoItne (250 mg) obtained in Example 162 was dissolved

in tetrahydrofuran (4 m!), and the solution was cooled to -76 °C, a solution of 2.5 M n-butyliithium in hexane (0.3 ml) was

added dropwise, and the admixture was stirred for 1 hour. An solution of tri-n-butyttin chloride in tetrahydrofuran (1 mi)

was then added dropwise, and the admixture was stirred at -78 °G for 2 hours. After adding water, extracting with ethyl

acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue

w was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (3/1) to obtain 85 mg of the title

compound (yield: 22%).

1H-NMB {CDCIs, 9DMHz) : 8 0. 7-1 . 6 (m, 27H), 3. 88 (s, 3H), 4. 02 (s, 3H), 4. 34 (s, 2H), 7, 0-7. 5 (m, 7H), 8. 63

(d
t
J»4. &Hz, 1 H)

15

Example 164

{4^^6.7-Dtmethoxv-4>quinolvl>methyllphenvl}f4-t-butvl&henvl)methanone F1621

20 6 P
7-Dtmethoxy-4-(4-tri~n-butytstanniophenylmeth^)qutnoline (62 mg) obtained in Example 1 62, commercially avail-

able 4-t-butytbenzoyl chloride (31 mg) and a catalytic amount of commercially available bis(triphenylphosphine)palia-

dium(H) chloride were dissolved in chloroform (3 ml), and the admixture was stirred for 15 hours under reflux with heat.

After the addition of water, the admixture was extracted with methylene chloride, and the organic layer was washed with

brine and saturated aqueous potassium fluoride and then dried with anhydrous sodium sulfate. After removing the sol-

25 vent by distillation, the resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/ethyl

acetate (2/1) to obtain 6 mg of the title compound (yield: 10%).

1 H-NMR {CDC!3f 90MHz) ; S 1. 36 (s, 9H), 3. 91 (s, 3H)> 4. 03 (s, 3H)> 4. 45 (s, 2H), 7. 0-7, 9 (m, 11H), 8. 66 (d,

J^4. 4Hz, 1 H)

30 Mass spectrometry data (FAB-MS, m/z) : 440 (M++1)

Example 165

N7(4-Fluorophenyl)-H'"(4-[( 6 , 7 - difnethoxy-4 -

35
quinolyl )oxy] phenyl } thiourea [203]

w 6,7-Dimethoxy-4-(4-aminophenoxy)quino!ine (100 mg) was dissolved in toluene (10 ml) with heat, 4-tiuorophe-

nylthio isocyanate (52 mg) was added, and the admixture was refluxed with heat lor 24 hours. After removing the sol-

vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with

chloroform/methanol (100/1) to obtain 32 mg of the title compound {yield; 21%).

45 1 H-NMR (DMSOd6 ,
500MHz) : 6 3. 93 (s, 3H), 3. 95 (s t

3H), 6. 50 (d, J-4. 9Hz, 1H)> 7. 15- 7. 25 (m, 4H), 7. 40

(S, 1H), 7. 47-7. 50 (m, 3H), 7. 59 (d, J=8. 6Hz, 2H). 8. 50 (d, J«5. 5Hz, 1H), 9. 80 (brs, 1H), 9. 84 (brs, 1H)

Mass spectrometry data (FAB-MS, m/z) : 450 (M++1

)

Example 166

50

1 -f4-RuarophenvlVg-cvano^

N"(4^uoropheny^)"N
,^4H(67-dfmethoxy"4-quinoly1)oxy]phenyl}thiourea (33 mg) obtained in Example 165, dicy*-

clohexylcarbodUmide (31 mg) and a catalytic amount of diisopropylethyl amine were dissolved in methylene chloride {10

ss ml). To this solution, a solution of cyanamide (16 mg) in THF (1 mr) was added, and the admixture was stirred at room

temperature overnight. After removing the solvent by distillation, the resulting residue was purified by column chroma-

tography on silica gel eluting with chloroform/methanol (100/1) to obtain 34 mg of the title compound (yield: 99%),
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1H-NMR (CDCI3, 90MHz) : 5 4. 03 (s, 3H), 4. 05 (s, 3H), 6. 50 {d, J*5. 1Hz, 1H), 6. 8~ 7. 6 (m, 10H), 8, 52 (d,

3Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 457 (M+)

Example 167

N

-

( 2-Fluorophenyl )»N ' -{4- [ ( 6 , 7~dimethQxy~4-
quinolyl )oxy] phenyl } thiourea [ 205]

6,7-Dimethoxy-4-(4"amEnophenoxy)quinoitne (100 mg) was dissolved in toluene (10 ml) with heat, 2-fiuorophe-

nylthio isocyanate (0.05 ml) was added, and the admixture was refluxed with heat lor 24 hours. After removing the sol-

vent by distillation, the resulting residue was purified by column chromatography on silica gel eiuting with

chlorotorm/methanol (100/1) to obtain 66 mg of the title compound (yield: 42%).

1 H-NMR (CDC»3 ,
90MHz) : 64. 03 (s, 3H), 4. 05 (s, 3H), 6. 53 (d, J=5. 3Hz, 1H), 7. 1~ 8, 0 (m, 1 OH), 8. 53 (d, J=5,

1 Hz, 1 H)
Mass spectrometry data (FAB-MS, m/z) : 450 (M++1

)

Example 168

1-f2-Fluorophen^)-2-cvano-3444f6.7Hjimethoxv"4<^utnolvnoxvlphenvnauanidine [2061

N»(2-Fluorophenyt}-N'-{4-[(6,7-dimethoxy-4-quinolyl)oxy3phenyl}thiourea {42 mg) obtained in Example 167, dicy-

clohexylcarboditmide (37 mg) and a catalytic amount of ditsopropyl ethyl amine were dissolved In methylene chloride (10

ml). To this solution, a solution of cyanamide (20 mg) in THF (1 ml) was added, and the admixture was stored at room

temperature overnight. After removing the solvent by distillation, the resulting residue was purified by column chroma-

tography on silica get eiuting with chloroforrn/methanol (100/1) to obtain 41 mg ot the title compound (yield: 99%).

1H»NMR (CDC!3, 90MHz) : 6 4. 04 (5, 3H), 4. 06 (s, 3H), 6. 53 (d, J-5. 3Hz, 1H), 7, 1~ 7. 6 (m. 10H), 8. 47 (d, J-5-

3Hz> 1H)

Mass spectrometry data (FD-MS, m/z) : 457 (M+)

Example 169

N -
( 2 -Metho xy

p

h e n y X ) - N ' - { 4 -
[ ( 6 , 7-dimethoxy- 4-

quinoly 1 ) oxy ] phenyl }thiourea [ 207

]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoiine (100 mg) was dissolved in toluene (10 ml) with heat, 2-methoxyphe-

nylthio isocyanate (0.05 ml) was added, and the admixture was refluxed with heat lor 24 hours. After removing the sol-

vent by distillation, the resulting residue was purified by column chromatography on silica gel eiuting with

chloroiorm/methanol (100/1) to obtain 78 mg of the title compound {yield: 50%).

1 H-NMR (CDCI3l 90MHz) : 8 3. 86 (sr 3H), 4. 04 (s t 3H), 4. 05 {s, 3H), 6. 52 (d, J-5. 3Hz, 1 H), 6, 9-8. 1 (m
t
10H),

8. 52 (d, J^5. 1Hz, 1H)

Mass spectrometry data (FAB-MS, m/z) : 462 (M+*1)
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Example 170

N - ( 2-Methylphe ny 1) -

N

1

- { 4 - [ ( 6, 7 -dimethoxy -4-
quinolyl ) oxy ] phenyl } thiourea [ 209

]

6 f
7-Dimethoxy-4-{4-arninophenoxy)quinoIine (80 mg) was dissolved in toluene (10 ml) with heat, 2-methylphe-

nytthlo isocyanate (0,04 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol-

vent by distillation, the resulting residue was purified by column chromatography on silica gel eiuting with

chloroform/methanol (100/1) to obtain 31 mg of the title compound (yield: 26%),

1H-NMR (CDCI3 ,
90MHz) : 8 2, 38 (s, 3H), 4. 03 (s, 3H), 4. 04 (s, 3H), 6. 50 (d, J=5. 3Hz t 1H), 7, 1-7. 8 (m, 10H),

8, 50 (d, J=5, 3Hz, 1 H)
Mass spectrometry data (FD-MS, m/z) : 445 (M+)

Example 171

N -
( 3-Methylphenyl ) ~ N ' - { 4 -

[ ( 6, 7 -dime thoxy-4 -
r ! "ir r -i n

—

i—I, — - - —
;
-nT -T V -

.
, ,

, i

-- - - -

quinoiyi ) oxy] phenyl } thiourea [211]

6
t
7-Dimethoxy^-{4-aminophenoxy}quinoiine (81 mg) was dissolved in toluene (10 ml) with heat 3-methylphe-

nyithio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat tor 15 minutes. After removing the

solvent by distillation, the resulting residue was purified by column chromatography on silica gel eiuting with chloro-

form/methanol (100/1) to obtain 66 mg of the title compound (yield: 55%),

1 H-NMR (CDCi3 ,
90WIHz) : S 2, 40 (s, 3H), 4, 03 (s, 3H), 4, 05 (s, 3H), 6. 52 <d, J=5, 1 Hz, 1H), 7. 1-7. 8 (m t

10H),

8. 51 (d, J=5, 3Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 445 (M+)

Example 172

1 -(2-MethvlphenvlV2-cvano-3444te.7^ E21 01

N-(2-Methyiphenyl)-N^{4-t{67-dimethoxy-4"quino)yl)oxy]phenyi}thiourea (24 mg) obtained in Example 170, dicy-

clohexylcarbodiimide (45 mg} and a catalytic amount of diisopropylethyi amine were dissolved in methylene chloride (7

ml), to which a solution of cyanamide (28 mg) in THF (1 mt) was added, and the admixture was stirred at room temper-

ature overnight After removing the solvent by distillation, the resulting residue was purified by column chromatography

on silica gel eiuting with chioroform/methanol (100/1) io obtain 18 mg of the title compound (yield: 76%).

1H-NMR (CDCI3 ,
500MHz) : 6 2. 36 (s, 3H) T

4. 03 (s, 3H), 4. 04 (s, 3H), 6. 46 (d, J=5. 5Hz, 1H), 7. 30-7. 45 (m,

9H), 7. 50 (s, 1H), 8. 49 (d, J-4. 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 453 (M+)

Example 173

1 >-f3"MethyiphenylV2-cvano-3-f4-[(
f

6.7~dimethoxv-4-quinolvf)oxvlphenvt}auanidine T2 1 2]

N-(3-Methylphenyl)-N
,-{4-[(6J-dimethoxy-4-quinoiyl)oxy]phenyl}thiourea (18 mg) obtained in Example 171, dicy-

clohexylcarbodiimide (35 mg) and a catalytic amount of diisopropylethyi amine were dissolved in methylene chloride (6

ml), to which a solution of cyanamide (23 mg) in THF (1 ml) was added, and the admixture was stirred at room temper-

ature overnight. After removing the solvent by distillation, the resulting residue was purified by column chromatography

on silica gel eiuting with chloroform/methanol (100/1) to obtain 19 mg of the title compound (yield: 95%).

1 H-NMR (CDC13,
500MHz) : 6 2. 38 (s, 3H) S 4. 03 (s, 3H), 4. 04 (s, 3H), 6. 48 (d, J=5. 5Hz, 1H), 7. 10-7. 45 (m,
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9H), 1. 51 (s, 1H), a 4S (d, J=5. 5Hz, 1 H)

Mass spectrometry data {FD-MS. m/z) ; 453 (M*)

Example 174

4»Hydroxyphenyl 3-trifiuoroxvphenvl ketone (Reference Example)

4-Trhn-butyltin-1-methoxymethy)phenot (1,3 g) obtained in Example 22 and commercially available 4-(trifluor-

omethoxy)benzoyl chiorobenzoyl chloride (674 mg) were dissolved in chloroform (5 ml), commercially available

bis(triphenytphosphine)pailadium(ll) chloride (8 mg) was added, and the admixture was refiuxed overnight. The reac-

tion mixture was partitioned in the same manner as described in Example 23, and the ether layer was dried with anhy-

drous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (2.0 g) was

dissolved in tetrahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admix-

ture was refiuxed for 8 hours. The reaction mixture was partitioned between water and chloroform, and the chloroform

layer was dried with magnesium sulfate. After removing the solvent by reduced-pressure distillation, me resulting resi-

due was purified by column chromatography on silica gel eluting with hexane/ethyl acetate to obtain 2.1 g of the title

compound.

Mass spectrometry data (FD-MS, m/z) : 282 (M*)

Example 175

f4-Trifluc*om^ I39*l

4-Hydroxyphenyl 3-trifluoroxyphenyl ketone (581 mg) obtained in Example 117 and commercially available 4-

dimethylaminopyridine (277 mg) were sidled to xylene (20 ml), and the admixture was stirred at room temperature

under argon. After 1 hour, 4-chloro-6J-dimethoxyquinoline (460 mg) was added, and the admixture was refiuxed with

heat for 24 hours, The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and

chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by

reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex-

ane/ethyi acetate and then with chloroform, followed by thin layer chromatography on silica gel eluting with chloro^

form/ethy! acetate (5/1), to obtain 470 mg of the title compound (yield: 49%).

1 H-NMR (CDClo, 500MHz) ; 5 4. 03 (s. 3H), 4. 07 (s, 3H), 6. 66 (d, J-4. 5Hz, 1 H), 7. 28 (d, J=& 5Hz, 2H), 7. 35 (d,

J^B. 7Hz, 2H% T 46 (s, 1H), 7. 47 (s, 1H), 7. 89 (d, J-8. 5Hz T
2H), 7. 92 (d, J«9. 2Hz, 2H)> 8- 59 (d, J-4, 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) ; 469 (M+)

Example 176

4-Methoxvphenyl 4-iodophenvI ketone (Reference Example)

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .08 g) t
commercially

available 4-iodobenzoyl chloride (2.67 g) and commercially available ytterbium(lH) trifluoromethanesulfonate (620 mg),

and the admixture was stirred at 60 *C overnight- The reaction mixture was partitioned between water and chloroform,

and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-

pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ethyl

acetate to obtain 722 mg of the title compound (yield: 21%).

Mass spectrometry data (FD-MS, m/z) : 338 (M+)

Example 177

4-Hvdroxyphenvl 4-iodophenvl ketone (Reference Example).

4-Methoxyphenyi 4-iodophenyl ketone (722 mg) obtained in Example 1 19 was dissolved in dichloromethane (20

m\) t a solution of 1 .0 M boron tribromtde in dichloromethane (9 ml) was added while cooled in ice, and the admixture

was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned

between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was
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removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel

eluting with hexane/ethyl acetate to obtain 380 mg of the title compound (yield: 55%).

1 H-NMR (DMSO-ds .
500MHz) : 5 6. 89 (d, J^8. 6H*, 2H), 7. 44 (d T d=8. 5Hz, 2H), 7, 65 (d. J-S. 6Hz, 2H) t 7. 92 (d>

5 J=8. 5Hz t 2H), 1 0, 47 ($, 1 H)

Mass spectrometry data {FAB-MS, m/z) : 325 (M+*1)

Example 178

fo {4-[feT-Dimethoxy-4-quiTipl,yi)Qxy]phenylK4'iodophenvt^methanone F2S51

Under argon, 4-hydroxypheny! 4-iodophenyl ketone (380 mg) obtained in Example 120 and 4<limethylaminopyrid~

ine (1 58 mg) were added to xylene (1 1 ml), and the admixture was stirred at room temperature. After 2 hours, 4-chloro-

6J-dirnethoxyquinoline (262 mg) was added, and the admixture was reftuxed with heat overnight. Trie reaction mixture

is was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer was

then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resuming

residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform/ethyl

acetate, followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1), to obtain 459 mg

of the title compound (yield: 77%),

so
1 H-NMR (CDCt3 ,

500MHz) : 6 4. 03 (s, 3H), 4. 07 ($, 3H), 6. 66 (d> J*=4. 9Hz, 1 H), 7. 27 (d, J=7. BHz, 2H), 7. 46 (s,

1 H), 7. 47 (s, 1 H), 7. 54 (d, J=8. 6H*, 2H), 7. 88 (d, J-7. 9Hz, 2H), 7. 90 (d, 6Hz, 2H), 8. 58 (d, J=5, 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 51 1 (M*)

26 Example 179 "

-

4-Methoxyphenvl 4-bromophenvl ketone (Reference Example)

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .08 g), commercially

bo available 4-bromoben£oyl chloride (2.20 g) and commercially available ytterbiurn(lH) trifluoromethanesulfonate (620

mg), and the admixture was stirred at 60 °C overnight. The reaction mixture was partitioned between water and chloro-

form, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by

reduced-pressure distillation, the resulting residue was purified by column chromatography on silica get eluting with

hexane/ethyl acetate to obtain 1 .65 g of the title compound (yield: 57%).

$5
1 H-NMR (CDCI3 ,

500MHz) : 5 3, 89 (s, 3H) t
6. 97 (d f J=8. 6Hz, 2H), 7. 62 (d, J*1 > 8Hz, 2H) ( 7. 62 (d> J«1. 8Hz, 2H),

7. 80 (d, J=9. 2Hz, 2H)

Mass spectrometry data (FD-MS, nVz) : 290 (M+), 292 (M++2)

40 Example 180

4-Hvdroxyp.henyI 4-bromophenyl ketone (Reference Example)

4-Methoxyphenyl 4-bromophenyl ketone (1.65 g) obtained in Example 122 was dissolved in dichloromethane (20

45 ml), a solution of 1.0 M boron tribrortiide in dichloromethane (23 ml) was added while cooled in ice, and the admixture

was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned

between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was

removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel

eluting with hexane/ethyl acetate to obtain 1,34 g of the title compound (yield: 85%).

50
1 H-NMR (DMSO-d6 .

500MHz) : 6 6. 90 (d 4 J^S. 5Hz> 2H), 7. 61 (d, J«8. 5Hz, 2H), 7. 66 (d. 0=8. 6Hz
F
2H), 7, 74 (d,

J-8, 5Hz, 2H), 10, 46 (brs, 1H)

Mass spectrometry data (FD-MS, m/z) : 276 (M+), 278 (M++2)

55
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Example 181

{4-[f6.7'Dim6ihoxv-4<auinolvl)oxvlphenvlU4-bromophenvi)methanone [286]

Under argon, 4-hydroxyphenyl 4-bromophenyl ketone (1.182 g) obtained in Example 123 and 4-dimethylaminopy-

ridine (573 mg) were added to xylene (37 ml), and the admixture was stirred at room temperature, After 30 minutes, 4^

chioro-6J<iimeihoxyquinoline (954 mg) was added, and the admixture was reftuxed with heat overnight. The reaction

mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform

layerwas then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the

resulting residue was purified first by chromatography on silica gel eiuting with chloroform/ethyl acetate and then by thin

layer chromatography on silica gel eiuting with chloroform/ethyl acetate (5/1) to obtain 1 .574 g of the title compound

(yield: 79%).

1 H-NMR (CDCig. 500MHz) : « 4. 05 (s, 3H), 4. 08 (s. 3H)3 6. 66 (d, J-4. 9Hz, 1H), 7. 27 (d, J«8. 6Hz, 2H). 7, 46 (s,

1H), 7. 47 {s, 1H) t 7. 65 (d, J-7. 9Hz, 2H), 7. 70 {6 r J«8. 5Hz, 2H), 7. 90 (d, J«S. 6Hz, 2H) t
S. 58 (d, J=5, 5Hz, 1H)

Mass spectrometry data (FD-MS, rn/z) : 463 (M+), 465 (M++2)

Example 182

{4-ff6.7-Dimethoxv-4<iuinoMk^ f2^7!

Under argon, 4-hydroxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene {5

ml), and commercially available N-metbyfptperazine (61 mg), sodium t-butoxide (67 mg), bis (iriphenylphosphine)pa!la-

dium(ll) chloride (7 mg) were further added, and the admixture was stirred at 100 C lor 17 hours. The reaction mixture

was partitioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sul-

fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chroma-

tography on silica gel eiuting with chlorofornVmethanol (10/1) to obtain 53 mg of the title compound (yield: 22%).

1 H-NMR (CDCH, 500MHz) : 6 2, 37 (s, SH), 2. 58 (t, J^5, 5Hz, 4H) t 3. 41 (t, J*5. 5Hz, 4H), 4, 04 ($, 3H), 4, 06 (s,

3H>. 6. 63 <d, J=4. 9Hz, 1H) ( 6. 92 (d, J=9. 2Hz, 2H), 7. 25 (d> 5Hz, 2H) t 7. 45 (s, 1H), 7. 51 (s, 1H), 7. 81 (d t

J=8. 5Hz, 2H) P
7. 87 {d, J^8, 6Hz, 2H), 8- 56 (d, J=4, 9Hz, 1 H)

Mass spectrometry data (FD-MS, rn/z) : 483 (M+
)

Example 183

H-ff6.7"Pimethoxv-4-ouinolvnoxvlDhenyl)f4-morpho1inophenvllmethanonef2881

Under argon, 4-hydroxyphenyl 4-bromophenyi ketone (232 mg) obtained in Example 123 was added to toluene (5

ml), and commercially available morpholine (52 mg), sodium t-butoxide (67 mg), bis (triphenytphosphine)paliadium(li)

chloride (7 mg) were further added, and the admixture was stirred at 100 *C overnight. The reaction mixture was parti-

tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After

removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography

on silica gel eiuting with chloroform/ethyl acetate (5/1) to obtain 32 mg of the title compound (yield: 1 4%).

1 H-NMR (CDC13 ,
500MHz) : 6 3. 34 (t, J-4, 9Hz> 4H), 3. 88 (t, J*4. 9Hz, 4H)> 4. 04 (s, 3H)> 4. 07 (s, 3H), 6. 64 (d,

J»5. 5Hz, IN), 6. 92 (d, J=9. 2Hz, 2H), 7. 26 (d, J«7. 3Hz, 2H), 7. 83 (d, J*& 2Hz, 2H) y 7. 87 (d. J=8. 5Hz, 2H), 8.

56 (d, J*5. 5Hz, 1 H), 7. 49 (st 1 H), 7. 51 (s P
1H)

Mass spectrometry data (FD-MS, m/z) : 470 (M+)

Example 184

{4-f(6.743tmethoxv-4<3uin^

Under argon, 4-hydroxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5

ml), and commercially available pyrrolidine (43 mg), sodium t-butoxide (57 mg), bis (triphenylphosphine)paliadium(il)

chloride (7 mg) were further added, and the admixture was stirred at 100 °C overnight. The reaction mixture was parti-

tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After

removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography
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on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 45 mg of the title compound (yield: 20%).

1H-NMR{CDCI3> 500MHz) :S2. 05-2. OS (m.^H), 3. 38-3. 41 (n\4H), 4. 04 (s, 3H), 4. 06 (S, 3H), 6. 57 (d, J=9,

ZHz, 2H), 6. 62 (d, J=4. 9Hz, 1 H), 7. 24 (d> 6Hz, 2H), 7. 45 (s, 1 H), 7. 52 (s, 1 H), 7. 82 (d, J^9. 2Hz, 2H), 7. 84

5 (d, J=8. 5Hz, 2H), 8. 55 (d, J=4. 9Hz, 1 H)

Mass spectrometry data {FD-MS, rn/z) : 454 (M+)

Example 185

to {MfeZ-D^ [290]!

Under argon, 4-hydroxyphenyl 4*bromophenyI ketone (232 mg) obtained in Example 123 was added to toluene (5

ml), and commercially available piperidine {51 mg), sodfurn t-butoxide (67 mg), bis (triphenylphosphine)palladium(ll)

chloride {7 mg) were turther added, and the admixture was stirred at 100 °C overnight. The reaction mixture was parti-

15 tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After

removing the solvent by reduced-pressure distillation, the resulting residue was purified, by thin layer chromatography

on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 75 mg of the title compound (yield: 32%),

^-NMR (CDCI3 ,
500MHz) : 5 1. 68 (brs> 6H), 3. 38-3. 39 (m, 4H), 4. 04 (s, 3H), 4. 06 (s, 3H), 6. 63 (d, J^4. 9Hz,

20 1 H). 6. 89 (d, J^8. 6Hz t 2H), 7. 25 (d, J=8. 5Hz, 2H), 7. 45 (s, 1 H), 7, 52 (s, 1H)> 1. 80 (d t J=9. 2Hz> 2H), 7. 86 (o\

J=8. 6Hz> 2H), 8. 56 (d, 0^4. 9Hz, 1H)

Mass spectrometry data (FD-MS, rn/z) : 468 (M 4
*)

Example 186

25

N~ ( 2-Methoxy-4-biphBnyI )-N'~{4~[(6, 7 -dimethoxy- 4 ~

quinolyl )oxy] phenyl}urea [222]

$o

6,7-Dimethoxy-4-(4-aminophenoxy)quinoiine (52 mg) was suspended in toluene (5 ml), after the addition of iriethyl-

amine (1 ml), triphosgene (52 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Methoxy-4-

biphenylamine {103 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 13 minutes.

35 After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with chloroform/acetone (1 0/1) to obtain 89 mg of the title compound (yield: 98%).

40 1 H-NMR (CDCi3 ,
500MHz) : 8 3, 67 (s> 3H), 4. 00 (s, 3H), 4. 04 (s, 3H), 6. 44 (d, J=5. 5Hz, 1 H), 6. 86 (d, J^8. 5Hz,

1H), 7. 10 (d, J=8. 6Hz, 2H)> 7. 21 ~7. 37 (m, 4H), 7. 43 (s, 1H), 7. 53-7. 59 (m, 5H), 7, 79 (s, 1H), 8. 41 (s, 1H), 8.

48 (d, J*4. 9Hz, 1 H), a 53 (d, J=2. 4Hz, 1 H)

Mass spectrometry data (FD-MS. rn/z) : 521 (M 4-

)

45 Example 187

N-( 2, 6-Diisopropyiphenyl )-N'-{4-[(6, 7 - dimethoxy-4

-

quinolyl )oxy] phenyl}urea E223]
50

6,7-Dimethoxy-4-(4-aminophenoxy)quinoiine (54 mg) was suspended in toluene (5 ml), after the addition of triethyi-

amine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 8 minutes, 2,6-Diisopropy-

55 (aniline (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 15 minutes. After the

addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate
f
and the

organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by

reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with
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chloroform/acetone (1 0/1 ) to obtain 69 mg of the title compound (yield: 76%).

1 H-NMR (CDCI3 ,
500MHz) : 6 1. 26 (m, 12H), 3. 39 (n% 2H), 4, 03 (s, 3H) P 4. 04 (s P

3H), 6, 09 (brs, 1H), 6. 28 (brs,

1 H) P 6. 42 (d, J-5. 5Hz, 1 H), 7. 08 (d, J =8. 5Hz, 2H)« 7. 26 (m, 1 H), 7. 29-7. 40 (m, 5H), 7, 63 (s, 1 H), 8. 46 (d, J^4.

9Hz, 1H)

Mass spectrometry data (FD-MS, rn/z) : 499 (M+)

Example 188

N - ( 2-Chloro-4-nitrophenyX )-N'-{4-[{6, y-diniethoxy-^^
quinolyl )oxy] phenyl}urea [224]

6J-Dimethoxy"4"(4-aminophenoxy)quinoline (104 mg) was dissolved in toluene (10 ml) with heat, 2-diloro~4~nHro-

phenyl isocyanate (150 mg) was added, and the admixture was refluxed with heat for 10 minutes. The separated crys-

tals were filtered and then washed with toluene to obtain 172 mg of the title compound (yield: 100%).

1 H-NMR {DMSOd6l 500MHz) : 6 3, 94 (s, 3H), 3. 95 (s, 3H), 6, 46 (d, J-5. 5Hz, 1 H) P 7. 24 (d F J^9. 2Hz T 2H), 7. 38

(S> 1 H), 7. 51 (s, 1 H), 7. 62 (d, J*8. 6Hz> 2H), 8, 23 (m, 1 H), 8. 35 (m, 1H} P 8, 46 (d, J»5, 5Hz, 1 H), 8. 57 (m, 1 H),

8. 84(brs, 1H), 9. 85 (brs, 1H)

Mass spectrometry data {FD-MS, m/z) : 494 (M+), 496 (M++2)

Example 189

N~ ( 3"ChlorO"2"methoxyphenyl )-N 1 -{4 - [ ( 6 , 7-dimethoxy -4-

quinolyX )oxy j phenyl }urea [225]

6 t
7-Dimethoxy-4-(4-aminophenoxy)quinoline (58 mg) was dissolved in toluene (5 ml) with heat 3-chloro-2-methox-

yphenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 22 minutes. The resulting residue

was purified by column chromatography on silica get eluting with chloroform/acetone (10/1) to obtain 75 mg of the title

compound (yiefc± 80%),

1 l+NMR (CDCI3f 500MHz) : S 3, 73 (s, 3H) t
4, 02 (s> 3H), 4. 05 (s, 3H) T 6, 47 (d, J=5. 5Hz, 1H)

t 7. 01-7. 06 (m,

2H), 7. 15 (d, d=& 5Hz, 2H) t 7. 43 (s, 1 H), 7. 52 (d, J-9. 2Hz, 2H)
t
7. 57 (s, 1 H), 7. 81 (s, 1 H) P 8. 16-8. 1 9 (m, 2H),

8. 50 (d t J=5.SHz r 1H)

Mass spectrometry data (FD-MS, m/z) ; 479 (M+), 481 (M++2)

Example 190

N-( 2-Chloro-6-methylphenX "i^
' ~ t ^ ~~XS u§ jr.

^ ^ ^ ^ me n°

quinolyl )oxy] phenyl }urea [226]

6J-Dimethoxy"4™(4^aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 2-chloro-6-methyl-

phenyi isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 17 minutes. The separated crystals

were filtered and then washed with toluene to obtain 61 mg of the title compound (yield: 74%).

1 H-NMR (DMSO-d6 ,
500MHz) : 6 2, 28 (s P

3H), 3. 94 (s, 3H), 3, 94 (s, 3H) I 6. 43 (d, J^4. 9Hz, 1 H), 7. 1 8 (d
p
J«9>

2Hz, 2H), 7. 20-7. 36 (m, 3H), 7. 38 (s, 1H) t 7. 52 (s, 1H), 7. 59 {d P
J*9. 2Hz, 2H) f 7. 98 {s, 1 H) p 8. 45 (d. J-5. 5Hz,

1H), 9, 03 (S r 1H)

Mass spectrometry data (FD-MS, rnfe) : 463 (M+). 465 (M++2)
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Example 191

N- ( 3 -Chloro- 6 -methoxyphenyl ) -N
J

- {4- [ ( ^/^JT^^^^^0^" 4 "

quinolyl )oxy] phenyl}urea [227]

6 J
7-Dimethoxy-4-(4-amlnophenoxy}quinoline (52 mg) was dissolved in toluene (5 ml) with heat 3-chioro-6-meihox-

yphenyl isocyanate (1 1 1 mg) was added, and the admixture was refiuxed with heat for 29 minutes. The resulting resi-

due was purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1) to obtain 84 mg of the

title compound (yield ; 1 00%).

^-IMMR (CDCI3 ,
500MHz) : 6 3. 60 (s

P
3H), 3. 99 (s, 3H), 4, 05 {s, 3H) f 6. 46 (d, J=4, 9Hz, 1H), 6. 69 (d, J«8. 5Hz,

1 H), 6. 90 (m, 1 H), 7, 1 1 (d, J=9, 2Hz, 2H) t 7, 42 (s, 1 H), 7. 53 (d. J«8. 5Hz, 2H)
f 7. 58 (s. 1 H), 7. 82 (s. 1 H), 8. 32

(m, 1 H), 8. 48 (d, J-5. 5Hz, 1 H), 8. 52 (s> 1 H)

Mass spectrometry data (FD-MS, m/z) : 479 (M*), 481 (M++2)

Example 192

N- ( 4"ChXoro-3"nitrophenyI )-N'~{4~[(6, 7~dimethaxy-4-
quinolyl )oxy] phenyl} urea [228]

6,7-Dimethoxy-4™(4'aminophenoxy)qutnoiine (52 mg) was dissolved in toluene (5 ml) with heat, 4-chforo-3-nitroph-

enyl isocyanate {224 nig) was added, and the admixture was refluxed with heat lor 8 minutes. The separated crystals

were filtered and then washed with toluene to obtain 125 mg of the title compound (yield: 75%).

1 H-NMR (DMSO™d6 ,
500MHz) : 6 3. 93 (s, 3H), 3. 95 (s, 3H), 6. 46 (d, J=4. 9Hz, 1H). 7, 21 (d, 5Hz, 2H)> 7. 38

(s, 1 H), 7. 51 (S, 1H), 7, 60 (d> 5Hz, 2H), 7, 65 (s, 1 H), 7. 67 (s> 1 H) t 8. 31 (s, 1 H), 8. 46 (d. J»4. 9Hz, 1 H) f 9.

01 (s, 1H), 9. 27 (s, 1H>

Mass spectrometry data (FD-MS, m/z) : 463 (M*)- 465 (M+
+2)

Example 193

N- ( 2, 4-Dichlorophenyi)-N' - { 4 ~ [ < 6 , 7-dimethoxy"4*
quinolyl )oxy] phenyl }urea [229]

6 F
7-Dimethoxy-4-{4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, 2,4-dichlorophenyl

isocyanate (115 mg) was added, and the admixture was refluxed with heat for 20 minutes. The separated crystals were

filtered and then washed with ioSuene to obtain 74 mg of the title compound (yield: 85%).

1H-NMR {DMSO-d6f 500MHz) : 6 3, 94 (s, 3H), 3, 95 (s, 3H), 6. 45 (d, J=4, 9Hz, 1 H), 7. 22 {d, J=3. 6Hz, 2H), 7. 39

(6, 1 H), 7, 40 (m, 1 H), 7. 51 {s f 1H), 7, 59 (d, J-9. 2Hz, 2H), 7, 62 (m, 1H), 8. 21 (d, J=9, 2Hz» 1 H), 8, 40 (s t 1 H) t 8.

46 (d, J=5. 5Hz, 1 H), 9. 56 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 483 (M+)
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Example 194

N - < 2 , 6-DichlQiophenyl )-N'-{4-[(6, 7-dlmethoxy-4-

quinolyl )oxy 3 phenyl)urea [230]

6,7-Dimsthoxy-4-(4-aminopheno>qf)quinoiine (52 mg) was dissolved in toluene (5 ml) with heat, 2,6-dichforopheny!

io isocyanate (1 25 mg) was added , and the admixture was refluxed with heat for 1 2 minutes. The separated crystals were

filtered and then washed with toluene to obtain 81 mg of the title compound (yield: 96%),

1H-NMR (DMSO-d6l 500MHz) ; 6 3. 94 (s, 3H), 3, 94 (s, 3H). 6. 43 (d, 5Hz f
1H), 7. 14- 7. 20 (m, 2H), 7. 32

(dd, J=7, 9, 7. 9Hz, 1 hi), 7. 38 (s t
1H), 7. 51-7. 54 (m, 3H), 7. 60 (d, J=9. 2Hz, 2H), 8, 23 (s, 1H)> 8, 45 (d, J-5. 5Hz,

15 1H) ( 9.09(s> 1H)

Mass spectrometry data (FD-MS, m/z) : 483 (M*)

Example 195

20 {4 -
[ ( 6 , 7-dimethoxy"4"quinolyl )oxy] phenyl } -N ' - [ 1- { 1 --

naphthyl )et:hyllurea [231]

6,7-Dimethoxy^4-aminophenoxy)quinoiine (54 mg) was dissolved in toluene (5 ml) with heat, 1»(1-naphthy!)ethyi

isocyanate (0.05 mi) was added, and the admixture was refluxed with heat tor 100 minutes. The resulting residue was

purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1 ) to obtain 65 mg of the title com-

pound (yield: 72%),

30
1 H-NMR (DMSO-de,

500MHz) : 5 1. 55 {d, 7Hz, 3H). 3. 93 (s, 3H) r 3. 94 (s, 3H), 4. 82 (m, 1H), 6. 39 (d, J^4,

9Hz, 1H), 6. 79 (st 1H), 7. 11 (d, J^9. 2Hz, 2H), 7. 36 (s, 1H), 7. 49- 7. 58 (m, 7H), 7. 83 (m, 1H), 7. 94 (m, 1H), 8.

1 7 (m, 1 H), 8, 42 (d, J=5. 5Hz, 1 H), 8. 52 (s, 1 H)

. Mass spectrometry data (FD-MS, m/z) : 493 (M+)
35

Example 196

N

-

( 2-n-Butylphenyl ) - N ' -{4- [ ( 6 , 7"dimethoxy-4"
quinolyl )oxy j phenyl } urea [232]

6J-Dimethoxy^(4-amincphenoxy)quinoline (119 mg) was suspended in toluene (12 ml), after the addition of tri-

45 ethyfamine (2.4 ml), triphosgene (133 mg) was added, and the admixture was refluxed wrth heat for 2 minutes. 2-n-

Butylphenylamine (0. 1 3 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes,

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with chtorotorm,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

so with chbroform/acetone (4/1) to obtain 1 30 mg of the title compound (yield: 69%).

1 H-NMR (DMSOdfe, 500MHz) : 6 0. 92 (t
r
J-7. 5Hz t

3H) r 1. 32-1, 40 (m, 2H), 1- 50-1. 57 (m, 2H), 2. 59 (t J-a

9Hz, 2H), 3. 93 (s, 3H), 3. 94 (s, 3H), 6. 44 (d, J=4. 9Hz, 1H), 6, 98- 7. 02 (m, 1H), 7. 12-7, 17 (m, 2H). 7, 19 (d,

J*8. 9Hz, 2H), 7. 51 (8, 1H). 7. 58 (S, 1H), 7. 59 (d, J«8. 5Hz, 2H), 7. 71-7. 75 (m, 1H), 7. 89 (s, 1H)
( 8. 46 (d T J*4.

55 9Hz, 1H)>9. 11 (8 P
1H)

Mass spectrometry data (FD-MS, m/z) : 471 (M+)
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Example 197

N-( 3 -Ethoxycarbony 1 phenyl )-N'-{4-[(6, 7-cLime-thQxy-- 4 -
^^^^^—IK 1 1 lllli I ^^^^^^^^^^^^WPflWtWrtiW**™***^^^™^-**-""^<<ii<<****-<fc^™rtH<'** ^

^

MAIVm*n*mM^HVWjm dill i-t-t—i—r—•- 1 I 1 I I 111 1

1

1
1

1 1

1

1 * 1 t 1 JnTr_rj--ji--_——
i

quinoly

I

)oxy] phenyl

}

urea, [233]

6 l
7'Dimethoxy-4-(4-aminophenoxy)quinoline (131 mg) was dissolved in toluene (1 0 mt) with heat, after the addition

of triethylamine {2 rni), triphosgene (213 mg) was added, and the admixture was refluxed with heat for 2 minutes, Ethyl

to 3-aminobenzoate (0,1 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 7 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 214 mg of the title compound (yield: 100%).

15
1 H-NMR (CDCIa ,

500MHz) : 6 1 , 36 (t, 3Hz, 3H) t 4- 02 (s, 3H), 4, 05 .(s, 3H), 4. 36 (q, J»7. 3Hz, 2H), 6, 45 (d,

5Hz, lH) t 7. 13 (d, J-9. 2Hz, 2H), 7. 38^7, 45 (m, 4H), 7. 48 (d, J-9. 2Hz, 2H), 7, 56 {s, 1H), 7. 75 (d, J«7.

3Hz, 1H) r 7. 80 (d, J^7. 9Hz, 1 H), 7, 90 (s, 1H), 8. 48 (d, J-4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 487 (M+)
B0

Example 198

N - ( 2 , 3-DichIorophenyl)-N , -{4-[( 6 ; 7-aimethoKy-4-
#5 quinolyl )oxy] phenyl }urea [234]

6J-Dimethoxy-4-(4"am1nophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2,3-dichlorophenyl

30 isocyanate (0.05 mt) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was

purified by column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 84 mg of the title com-

pound {yield: 100%).

''H-NMR (CDCf3t 500MHz) : 6 4. 00 (s, 3H)> 4. 05 (s, 3H), 6. 45 (d, J«5. 5Hz, 1H)
t 7. 11- 7, 17 (m, 4H), 7. 41 (s,

35 1H)
F
7. 53 (d. J^9. 2Hz, 2H), 7. 57 (s, 1 H), 7. 91 (s, 1 H), 8. 22 (d, J^S, 5Hz

r
1 H), 8. 48 (d, J^5. 5Hz, 1 H)> 9. 12 (6, 1 H)

Mass spectrometry data (FD-MS, m/z) : 483 (M+)

Example 199

40 N-(2, 4-Dichlorophenyl)"-N' - ( 4 - [ ( 6,7-dimethoxy-4-

quinolyl )oxy] phenyl) urea [235]

67-Dimethoxy-4»(4"aminophenoxy)quinoHne (58 mg) was dissolved in toluene (5 ml) with heat, 2,4-dichlorophenyl

isocyanate (93 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri-

fied by column chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 69 mg of the title com-

pound (yield; 73%).

1 H-NMR (CDCi3 ,
500MHz) ; 5 4. 04 (s

f
3H) t 4. 06 (s, 3H), 6. 47 (d, J«4. 9Hz, 1 H), 6. 98 (dd, J»2> 4, a 5Hz, 1 H), 7.

19 (d, J-8. 5Hz, 2H), 7. 25 (s> 1H), 7. 29 (s, 1H), 7. 39 (s, 1H), 7. 43 (s, 1H), 7, 52 (d, J-8. 5Hz. 2H), 7, 56 (s, 1 H),

8. 40 (d, J=2. 4Hz, 1H), 8. 50 {dT J»4. 9Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 483 (M+)
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Example 200

N- ( 3 ,
4 "Dichlorophenyl

)

-N ' - { 4- [ ( 6, 7-dimethoxy"4"
quinolyl )oxy] phenyl}urea [236]

6J-D!methoxy*4*(4-aminophenoxy)quino!ine (51 mg) was dissolved in toluene (5 mi) with heat, 3,4»dichlorophenyl

io isocyanate (102 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were

filtered and then washed with toluene to obtain 71 mg of the title compound (yield; 84%),

1H-NMR (DMSO-d6 , 500MHz) : 8 3. 94 (s, 3H), 3, 95 (s, 3H), 6. 44 (d, J^4. 9Hz, 1 H), 7. 14- 7. 24 (rn f 2H), 7. 34

(m F 1H), 7, 38 (S, 1H) t 7, 50-7, 52 (m, 2H), 7. 59 (d> J^9. 2Hz, 2H), 7. SS (s, 1H), 8. 46 (d t J-4, 9Hz, 1H), 8. 92 (s,

IB 1H)
P 9. 00 (s, 1H)

Mass spectrometry data (FD-MS, rn/z) : 483 (M*)

Example 201

20 H"(3, 5-DichIorophenyl)-N'-{4-[(6 / 7-dimethoxy"4-
quxnolyl ) oxy] phenyl } [237]

25

6 )
7-Dimethoxy-4"(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, 3,5~dich!orophenyt

isocyanate (76 mg) was added, and the admixture was refiuxed with heat tor 8 minutes. The separated crystals were

filtered and then washed wrth toluene to obtain 75 mg of the title compound (yield: 87%).

so 1 H-NMR (DMSOd6 ,
500MHz) ; 6 3. 93 (s, 3H), 3. 94 (s F 3H) T 6. 44 (d, J=4. 9Hz, 1H), 7. 15 (s, 1H), 7. 20 (d,

2Hz t 2H), 7. 38 (s> 1H), 7. 51 (s, 1H) f 7. 54 (s, 1H), 7. 54 {s, 1H), 7. 59 (d, J*=9, 2Hz, 2H), 8. 46 (d, J^4. 9Hz, 1H),

9. 00 (brs, 1H), 9. 07 (brs, 1H)

Mass spectrometry data (FD-MS, m/z) : 483 (M+)

35 Example 202

N- ( 4-Chloro-2"nitrophenyl )~N'-{4~[(6, 7^dirnethoicy-4-
quinQlyl ) oxy] phenyl)urea [238]

40

6,7»Dimethoxy-4-(4"aminophenoxy)quinoline (123 mg) was dissolved in toluene (12 m\) with heat, 4-chlon>2-nitro-

phenyl isocyanate (172 mg) was added, and the admixture was refiuxed with heat for 14 minutes. The separated crys-

45 tais were filtered and then washed with toluene to obtain 1 74 mg of the titie compound (yield: 85%)

.

1 H-NMR (DMSCKf6 ,
500MHz) : 5 3. 94 (s, 3H), 3. 95 (s, 3H), 6, 46 (d, J-4. 9Hz> 1 H), 7, 23 (d, J=7. 3Hz, 2H), 7. 39

(s, 1H), 7. 51 (s, 1H) 4 7. 62 (d, J^7. 3Hz, 2H), 7. 79 (d, J=9, 2Hz, 1H), 8. 14 (s, 1H)> 8. 35 (d, J-9. 2Hz, 1H), 8. 46

(d, J=5. 5Hz, 1H), 9. 62 {s, 1H), 10. 0 (s, 1H)

so Mass spectrometry data (FD-MS> m/z) : 494 (M+
) F 496 (M++2)
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Example 203

N~ (
2 -Amino-4-chloropheny 1 )-N'-{4~[(6, 7-dimethoKy-4-

quinolyl )oxyj ph&nyl}urea [239]

N-(4-Chioro-2-nitrophenyl)-N44H;(6,^^^ (158 mg) was dissolved in chloro-

form/metfianol/water {10mt/70ml/5ml) t
sodium thiosulfate {1.01 g) was added, and the admixture was stirred at 60 °C

for 37 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with

brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the

resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain

33 mg of the title compound (yield: 22%).

1 H-NMR {DMSO-d6,
500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 5. 09 (brs, 2H), 6, 43 (d, J-4. 9Hz, 1 H), 6. 57 (m, 1 H),

6, 78 (d, J-2. 4Hz, 1 H), 7. 1 7 (d f 2Hz, 2H), 7, 34 (d, 6Hzt 1H), 7. 38 (s, 1 H), 7. 51 (s, 1 H), 7, 57 (d, J=8.

5Hz, 2H)
t
7. 77 (s, 1H), 8. 45 (d, J-4. 9Hz, 1H), 8. 89 {st 1H)

Example 204

N-{4-[(6,7 - dimethoxy -4-quinoi yl ) oxy] phenyl } -
N

' - (
2

-

pyrldinecarfoonyl )urea [240]

6 P
7"Dimethoxy-4-(4-aminophenoxy)quinoltne (75 mg) was dissolved in toluene (7 mi) with heat, after the addition

of triethylamine (1.4 ml), triphosgene (201 mg) was added, and the admixture was reftuxed with heat tor 1 minute, 2-

Pyridinecarboxamide (102 mg) was added to the reaction mixture, and the admixturewas refluxed with heat for 3 hours,

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate",

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the- resulting residue was purified by column chromatography on silica gel eluting

with chloroform/acetone (10/1) to obtain 86 mg of the title compound (yield: 77%).

1H-NMR (CDCi3 ,
500MHz) : 8 4. 06 (s, 3H). 4. 06 (s, 3H), 6. 49 (d, J-4. 9Hz, 1 H), 7. 20 (d, J=9. 2Hz, 2H), 7. 43 (m,

1 H), 7. 57 (s, 1 HI 7. 59 (m, 1 H), 7. 71 (d, J=9. 2Hz, 2H), 7. 97 (m, 1 H), 8, 28 (d, J=7. 9Hz, 1 H), 8. 50 (brs, 1 H), 8.

68(d,J=4. 9Hz, 1H), 10. 1 (brs, 1H), 10. 7 (brs, 1H)

Mass spectrometry data (FD-MS, m/z) : 444 (M+)

Example 205

N- ( 3-ChlQro*-4, 6 -dirnethoxyphenyl )-N*-{4-[(6 r 7-dlmethQxy-4-

quinolyl ) oxy] phenyl}urea [241]

6J-Dimethoxy-4-(4*aminophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat, 3-chloro-4,S-

dimethoxyphenyt isocyanate (76 mg) was added, and the admixture was refluxed with heat for 18 minutes. The reaction

solution was purified by column chromatography on silica gei eluting with chloroform/acetone (10/1) to obtain 93 mg of

the title compound (yield: 100%).

1 H-NMR (CDCI3, 500MHz) : 6 3. 76 (s, 3H), 3. 87 (s, 3H), 4. 02 (s, 3H), 4. 05 (s, 3H), 6. 46 (d, J-5. 5Hz, 1 H) T 6. 49

(S, 1H) t 7. 13 (d, J=8. 5Hz F
2H), 7. 20 (s, 1H), 7, 42 (s, 1H)

h 7. 50 (d, J-8. 5Hz, 2H)> 7. 57 {s, 1H) t 7. 59 (s, 1H), 8.

12 (s, 1H), 8. 48 (d, 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 509 (NT), 51 1 (M+*2}

91



EP 0 860 433 A1

25

30

35

Example 206

' 4"Chior,Q-2-methyIphenyI ) -N ' -{4,-, [ ( 6 ,,7~dimet:hoxy-4

quinolyl )oxy ] phenyl }urea [24,2]

e>
7»Dfmethoxy-4-(4-aminophenoxy)quitio!ine (55 mg) was dissolved in toluene (5 ml) with heat, 4-chloro»2»methyl-

10 phenyl isocyanate (90 mg) was added, and the admixture was refluxed with heat for 26 minutes. The separated crystals

were filtered and then washed' with toluene to obtain 69 mg of the title compound (yield: 80%).

1H-NMR (DMSO*S6 ,
500MHz) ; 6 2. 26 (s, 3H), 3. 94 (s, 3H), 3, 94 (s, 3H), 6. 44 (m, 1 H), 7. 18-7. 20 (m, 3H), 7.

25 (s> 1H), 7. 38 (6, 1H), 7. 51 (s, 1H), 7. 59 (d, J«9. 2Hz, 2H), 7. 87 (m. 1 H), 7, 99 (s, 1 H), 8. 45 (m F 1 H), 9. 15 (s,

75 1H)

Mass spectrometry data (FD-MS, m/z) : 436 (M+), 465 (M++2)

Example 207.

so n-( 2»ChlorQ"3-me'thylphenyl )~N 1 -{4- [ ( 6, 7 -dimethoxy-4-
, maa a

a

l

M

- —— ^^..^^»^ iw* " **' "*" 1

1

'" ™" » ' ' ™ -

quinolyl ) oxy] phenyl} urea £243]

50

6J-Dimethoxy-4'(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chloro-3-methyl-

phenyl isocyanate (0-2 ml) was added, amithe admixture was refluxed with heat for 12 minutes. The reaction solution

was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 30 mg of the title

compound (yield; 37%).

1 H-NMR {CDCS3t 500MHz) : 6 2. 28 (s> 3H}> 4, 00 (s, 3H) t 4. 03 (s, 3H), 6. 41 (d, J*=4. 9Hz, 1H), 7. 09-7. 15 (m,

4H), 7. 37 (s, 1 H), 7. 39 (s, 1 H) t
7. 42 (d. J-8. 5Hz> 2H), 7, 55 (S> 1 H) F 7. 61 {s, 1 H)> 7. 72 (s> 1 H), 3: 44 (d, J=*5. 5Hz>

1H).

Mass spectrometry data (FD-MS, m/z) : 463 (M+
), 465 (M++2)

Example 208

N~ ( 3"AminQ-4"Chlorophenyl )-H > -{4-[(6 / 7 -dimethoxy-

4

40 quinolyl ) oxy ] phenyl }urea [ 244

]

N-(4-Ch!oro-3-nitrophenyi)-N^{4"[(6J-dtmethoxy-4"quinoiyl)oxy]phenyl}urea (100 mg) was dissolved in chloro-

45 form/methanol/water (5ml/1 5nW3mI), sodium thiosulfate (358 mg) was added, and the admixture was stirred at 60 °C

for 20 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layerwas then washed with

brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the

resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain

39 mg of the title compound (yield: 41%).

1 H-NMR (DMSO-d6 ,
500MHz) : 5 3, 94 (s, 3H), 3. 95 (s, 3H) F

5. 30 (brs, 1H), 6. 45 (d
(
J-5. 5Hz, 1 H), 6. 64 (m ( 1 H),

7. 02 (m, 1 H), 7. 06 (d, J=8. 6Hz F 1 H), 7. 20 (d, J-9. 2Hz, 2H), 7. 39 (s, 1 H) r 7. 52 (s, 1 H), 7. 57 (d, J-8. 6Hz, 2H),

8, 47 (d, J=4, 9Hz, 1 H), S. 56 (s, 1H), 8. 73 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 465 (M+*1

)

55
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Example 209

N -
( 3-MethoxyprQpyl ) - N ', - { 4 - [ ( 6 , 7 - dimethoxy - 4 -

quinolyl )oxy] phenyl}urea [245]

6J"Dimethoxy^(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylarnine (1 ml), triphosgene (54 mg) was added, and the admixture was refiuxed with heat tor 2 minutes. 3-Meth-

oxypropylamtne (0.05 ml) was added to the reaction mixture, and the admixture was refiuxed with heat lor 12 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted Z times with ethy! acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (1 0/1) to obtain 51 mg of the title compound (yield: 72%).

1H-NMR (CDC!3 ,
500MHz) ; 3 1, 82 (m, 2H), 3. 31 (s, 3H), 3. 39 (m. 2H), 3, 50 (t r

5Hz, 2H) t 4. 03 {s, 3H), 4,

04 (s, 3H), 5. 65 (brs, 1 H), 6. 44 (d f J-4. 9Hz, 1 H), 7. 10 (d, J=8. 7Hz, 2H), 7. 41-7. 55 (m f 4H), 7, 55 {s, 1 H), 8, 46

(d, J=5. 5Hz, 1 H)

Mass spectrometry data (FD-MS, rn/z) : 41 1 (VT)

Example 210

N - ( 2-Methoxyethyl ) -

N

1 -{4- [(

6

, 7-dimethoxy-4-
quinolyl )oxy] phenyl }urea [246]

6J"Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mi) with heat, after the addition

of triethyiamine (1 ml), triphosgene (54 mg) was added, and the admixture was refiuxed with heat tor 3 minutes. 3-Meth-

oxyethytamine (0.05 ml) was added to the reaction mixture, and the admixture was refiuxed with heat for 8 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 63 mg of the title compound (yield: 91%).

^-NMR (CDCl3 ,
500MHz) : § 3. 36 (s, 3H), 3. 36-3. 53 (m, 4H), 4. 03 (s, 3H) F 4. 03 {s, 3H), 5. 81 (brs, 1H), 6. 43

(d, J=5, 5Hz, 1H), 7. 87 (d, J*=8. 5Hz, 2H), 7. 40 (s, 1H), 7. 45 (d, J=9. 2Hz, 2H), 7. 55 (s> 1H), 7. 92 (s, 1H), 8. 45

(d, J =4. 9Hz, 1H)

Mass spectrometry data {FAB-MS, rn/z) : 398 (M*+1)

Example 21

1

N-{4-[(6, 7 -Dimethoxy- 4-quinolyl ) oxy ] phenyl } - N '

- (
2

-

pyridylmethyl ) urea [247]

6J~Dimethoxy-4-(4-aminophenoxy}quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethyiamine (1 mi), triphosgene (54 mg) was added, and the admixture was refiuxed with heat for 2 minutes. 2-Pyri-

dytmethylamtne (0.05 mi) was added to the reaction mixture, and the admixture was refiuxed with heat for 1 2 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purrfied by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 76 mg of the title compound (yield: 100%).

1 H-NMR (CDCI8 ,
500MHz) : 5 4. 00 (s, 3H). 4. 01 (s, 3H), 4. 58 (d, J*5. 5Hz, 2H), 6. 39 (d. J-5, 5Hz, 1H), 6. 66 (m,
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1H), 7. 05 (d, J*9. 2Hz, 2H), 7. 18 (m, 1H), 7. 34 (d, J^7. 9Hz, 1 H), 7. 39 (s t
1 H), 7. 45 (d, J-9. 2Hz, 2H). 7, 54 (s,

1H), 7, 66 (m, 1H), 40 (brs, 1H), 8, 43 (d, J^5. 5Hz, 1H), 8, 47 (d, J^4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 430 (IvT)

Example 212

N- [ ( 4-tert-Butylphenyl ) methyl] -N 1 -{4- [ ( 6, 7 ~dime--thoxY~4-

quinolyl )oxy] phenyl} urea [ 248]

6J-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (55 mg} was added, and the admixture was refiuxed with heat for 2 minutes. {4-tert-

Butylphenyl)methylamine (0.05 mi) was added to the reaction mixture, and the admixture was refiuxed with heat lor 12

minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with

ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent

was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil-

ica get elating with chloroform/acetone {1 0/1) to obtain 23 mg of the title compound (yield: 28%).

1 H-NMR (CDCI3, 500MHz) : $ 3. 99 (s, 3H), 4, 01 (s, 3H), 4. 38 (d ( J=5. 5Hz> 1H), 5. 81 (brs, 1H), 6, 38 (d, J*4.

9Hz, 1H) T 7. 02 (d, J^9, 2Hz, 2H), 7. 20-7, 40 (m, 7H), 7. 52 (s, 1H), 7. 54 (s, 1H), 8. 40 {d. J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) ; 485 (M+)

Example 213

^ - { 4 - [

(

6 , 7-Dimethoxy"4"quino Iy 1

)

oxy ] phe

n

y 1 }
~Jj,' *: _( 3

pyr±dyImethyI ) urea [249]

6 s
7-Dimethoxy"4-(4-aminophenoxy)quirtoSine (52 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (56 mg) was added, and the admixture was reftuxed with heat for 2 minutes. 3-Pyri-

dylmethylamine (0,05 ml) was added to the reaction mixture, and the admixture was refiuxed with heat for 12 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with chioroform/acetone (10/1) to obtain 71 mg of the title compound (yield: 93%).

1 H»NMR (DMSO-d6 ,
500MHz) : 6 3. 93 (s, 3H), 3. 94 (s, SH), 4. 34 (d f J=5. 5Hz, 2H), 6. 40 (d, J=4. 9Hz, 1H), 6. 72

(t J=6. 1 Hz, 1H), 7. 12 (d, J-9. 2Hz, 2H)> 7. 35 (m, 1 H), 7. 37 (s, 1 H), 7. 50 (s, 1 H), 7. 53 (d, J-9. 2Hz, 2H), 7. 72

(d, J*=7, 9Hz, 1H), &. 43-8. 46 (m, 2H), 8. 53 (s, 1H), 8. 73 (S, 1H)

Mass spectrometry data (FD-MS, m/z) : 430 (M+)

Example 214

N- { 4 - [ ( 6 , 7-Dimet:hoxy-4 -jgu inol y 1 ) o xy ] pheny I }

pyridylmet:hyl ) urea [250]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoilne (52 mg) was dissolved in totuene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (53 mg) was added, and the admixture was refiuxed with heat for 2 minutes. 4-Pyri-

dylmethySamine (0,05 ml) was added to the reaction mixture, and the admixture was refiuxed with heat for 12 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

94



EP 0 860 433 A1

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with chloroform/acetone (10/1} to obtain 40 mg of the title compound (yield; 54%).

1H-NMR (CDCI3 , 500MHz) : 6 4. 01 (s
t
3H), 4. 03 (s, 3H), 4, 43 (d, J=5, 5Hz, 2H), 5. 97 {m, 1 H), 6. 40 (d, J-5. 5Hz,

5 1H)
F
7. 08 (d, 2Hz, 2H), 7. 20 (d, 5Hz, 2H), 7. 38 (s, 1H), 7. 42 (d. J-a 6Hz, 2H), 7. 54 (s, 1H)> 7. 81 (s,

1H) t 8. 42 (d, J==5. 5Hz, 1H) P 8, 49 (d, J^6. 1 Hz, 2H)

Mass spectrometry data (FD-MS, mfe) : 430 (M*)

Example 21

5

10

N- { 4- [ ( 6 , 7"Dirnethoxy-4"quinQlyl ) oxy] phenyl } -N ' -
[ { 4-

dimethylaminophenyI ) methyl] urea [251]

6J™Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (56 mg) was added, and the admixture was refluxed with heat tor 2 minutes. (4-

DimethylaminophenyI)methylamlne {104 mg) was added to the reaction mixture, and the admixture was refluxed with

20 heat for 1 2 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2

times with ethyi acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate.

The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma-

tography on silica gel eluting with chloroform/acetone (10/1) to obtain 12 mg of the title compound (yield: 15%).

25 1H-NMR (DMSO-d6 ,
500MHz) : 62. 87 (s, 6H), 3- 93 (s, 3H) T 3. 94 (s, 3H), 4. 18 (d, J=5, 5Hz, 2H), 6. 40-6, 43 (m,

2H), 6. 70 (d, J=9. 2Hz t
2H), 7. 13 (d. J^8. 6Hz, 2H), 7. 14 (d, J^8> 6Hz, 2H), 7. 37 (s, 1H)

P 7. 51 (s, 1H), 7. 52 (d,

J^9. 2Hz> 2H), 8. 44 (d, J=4. 9Hz, 1H), 8. 57 (s, 1H)

Mass spectrometry data (FD-MS, nVz) : 472 (M+)

30 Example 21

6

N-{4~-[ ( 6, 7"Dimethoxy-4-quinolyl ) oxy] phenyl } ~N J -(3,5-

dxnitrophenyl ) urea [252]

6,7-Dimethoxy-4-(4-aminophenoxy)qutnoijne (54 mg) was dissolved in toluene (5 ml) with heat, 3,5-dfnitrophenyl

isocyanate (81 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri-

ne fled by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 53 mg of the title com-

pound (yield: 57%).

1H~NMR (DMSO<f6 ,
500MHz) : 6 3. 94 (s, 3H)> 3. 95 (s, 3H). 6. 46 (d, J^4. 9Hz f 1H), 7. 24 (d, J=9, 2Hz, 2H), 7. 39

(s, 1H), 7. 51 (s, 1H), 7. 64(d, J=a 5Hz, 2H), 8. 42' (s, 1H).8, 47 (d> J=4. 9Hz, 1H), 8. 77 (s, 1H), 8. 77 (s
r
IB), 9,

45 21 (s, 1H), 9. 73 (S, 1H)

Mass spectrometry data (FD-MS, rn/z) : 506 (M*+1)

Example 21

7

N -
( Cyclohexyl ) - N ' - { 4 - [ ( 6 , 7 »dimethoxy-4-50

quinolyl }oxy] phenyl} urea [253]

55

6
t
7-Dimethoxy-4-(4-aminophenoxy)qumoltne (200 mg) was dissolved in toluene (5 ml) with heat cyclohexyl isocy-

anate (340 mg) was added, and the admixture was stirred with heat at 80-90 °C for 30 minutes. After the addition of

water, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine
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and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting

residue was purified by column chromatography on siiica gel eluting with chloroform/acetone (10/1) to obtain 210 mg ot

the title compound (yield: 74%).

s 1 H-NM R (CDCI3 ,
500MHz) : 6 1,1 1 ~ 1 . 22 (m t 2H), 1 , 34- 1 . 46 (m, 2H) , 1 . 56-^1 , 86 (m, 2H), 1 , 68-1 . 78 (m, 2H),

1. 96-2. 05 (m, 2H), 3, 64-3. 73 (m, 1 H), 4. 05 (S, 6H), 4, 58 (d, J=7, 9Hz, 1H), 6. 36 (s, 1H)> 6. 46 (d. J«4. 9Hz,

1H) t 7. 13 (d, J*8. 6Hz F 2H), 7. 42 (d, J=8, 6Hz, 2H), 7. 42 (s, 1H), 7, 56 (s, 1H)> 8. 48 (d, J*=4. 9Hz t 1H)

Mass spectrometry data {FD-MS, m/z) : 421 (M+)

10 Example 21

8

N - ( 3 r 4 - Dif luorophenyl ) - N 1 - { 4 - [ ( 6 , 7 -d±methoxy-4~
quinolyl ) oxy] phenyl} urea [ 254]

15

6,7-Dimethoxy-4-(4-amincphenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 mi), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,4-

so Difiuoroaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with chtoroforrn/acetone (10/1) to obtain 63 mg ot the title compound (yield: 83%).

SB
1 H-NMR (CDCI3 ,

500MHz) : S 4. 03 (s, 3H), 4. 06 (s, 3H), 6. 45 (d, J«5. 5Hz, 1H) t 6. 96- 7. 02 (n% 1H), 7. 02-7.

10 (n% 1H), 7, 1 1 {d, J=8. 5Hz, 2H), 7. 41-7. 45 (m> 2H), 7. 48 (d, J^8. 6Hz, 2H), 7. 58 (s, 1 H), 7. 72 (s, 1H), 7. 74

(S, 1 H), 8, 44 (d, J=5, 5Hz, 1 H)
Mass spectrometry data (FD-MS, m/z) : 451 (M+)

30

Example 219

N - ( 2 , 4 ,
5 -Tri £ luorophenyl ) ~N r - {4- [ ( 6 , 7-dimethoxy-4"

$s quinolyl )oxy] phenyl}urea [255]

67-Dimethoxy-4-(4-aminophenoxy)quinoiine (50 mg) was dissolved in toluene (5 ml) with heat, after the addition

40 of triethylamine (1 ml), triphosgene (58 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,4,5-

Trtfluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

45 with chloroform/acetone (10/1) to obtain 58 mg of the title compound (yield: 73%).

1H-NMR(DMSO-d 6( 500MHz) : 53. 94 (s, 3H), 3. 95 (s, 3H), 6. 45(d,J=5. 5Hz, 1H), 7. 24 {d
?
J=8, 6Hz, 2H), 7. 40

(s, 1 H) t 7. 52 (s, 1H), 7. 59 (d, J-8. 6Hz, 2H), 7. 62-7. 70 (m r 1H). 8. 17~& 25 (m, 1 K), 8. 48 (d, J=4, 9Hz, 1 H), 8.

76 (s, 1H), 9, 23 (s P
1H)

50 Mass spectrometry data (FD-MS, m/z) : 469 (M+)

55
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Example 220

N-( 2, 4, 6-Trif iuorophenyl )-N ' -{4~ [ ( 6 , 7«dimethoxy»4»
quinolyl )oxyj phenyl} urea [256]

6 t
7-Dimethoxy-4-(4-amtnophenoxy)quinoline {50 mg} was dissolved in toluene (5 ml) with heat, after the addition

w of triethylamine (1 mi), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2A6-
Tnffuoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times wrth ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purNied by column chromatography on silica gel eiuting

16 with chloroform/acetone (1 0/1) to obtain 37 mg of the title compound (yield: 47%),

1H-NMR (DMSO-d6 , 500MH*) : 63, 94 (s, 3H), 3. 95 {s, 3H), a 43 (d, J=5. 5Hz, 1H), 7. 20 (d, J«8. 6Hz, 2H), 7. 29

(t, J=8. 6Hz, 2H), 7. 39 (s, 1H), 7. 52 (s, 1H), 7. 58 (d, J=8. 6Hz, 2H) t 8, 07 (s. 1H), 8. 46 (d, J-5. 5Hz, 1 H). 9. 14

(s,1H)

so Mass spectrometry data (FD-MS, rn/z) : 469 (M+)

Example 221

N-( 2, 3 ,
4 -Tr ifIuorophenyl )-K'~{4™[(6, 7 -dimethoxy- 4

-

25 - . ~_
quxnolyl )oxy] phenyl}urea [257]

30 6,7-Dimethoxy-4-(4-aminophenoxy)quinorme (50 mg) was dissolved in toluene {5 mi) with heat, after the addition

of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3,4-

Trtfluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

35 by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 18 mg of the title compound (yield: 23%),

1 H~NMR (DMSOcfe, 500MHz) : S 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 44 (d, J=4. 9Hz, 1H), 7. 23 (d, J=8. 8Hz, 2H)
t 7.

25-7. 33 (m, 1H), 7. 39 (s, 1H), 7. 52 (s, 1H), 7. 59 (d, J^8. 6Hz, 2H), 7, 85-7. 92 (m, 1H), 8. 47 (d, J=5. 5Hz, 1H) t

40 8. 73 (s, 1H),9,21 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 469 (M*)

Example 222

45 N - ( 2 , 5-Dimethoxyphenyl ) - N '

- { 4- [ ( 6 , 7~a±me-fchoxy-4-
quinolyl )oxy] phenyl }urea [258]

6,7~Dimethoxy-4-(4-aminophenoxy)quinoline (56 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 mi), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,5-

Dimethoxyaniiine (1 02 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

55 and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 81 mg of the title compound (yield: 90%).
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1H-NMR (CDCI3,
500MHz) : 6 3. 68 (s, 3H), 3. 78 (s, 3H), 4. 02 (s, 3H) t 4. 05 (s, 3H), 6. 46 (d, J*5. 5Hz, 1 H)> 6, 53

(dd, J-3. 1 , 8- 5Hzt 1H), 6, 76 (d, J=9. 2Hz, 1H), 7. 13 (d, J-9. 2Hz, 2H), 7. 43 (ft, 1 H), 7. 52 (d. 2Hz> 2H), 7.

55 (s, 1H), 7. 57 (s, 1H}> 7. 78 (s, 1H), 7, 91 (d, J=3. 1Hz, 1H), 8. 49 (d, J-4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 475 (M+)

Example 223

( 3 , 5 -Dimethoxyphenyl )~N* - {4~ [ { 6, 7-dintethoKy-4-

quinolyl

)

oxy

]

phenyl }urea [259]

6J-Dimethoxy^K4-aminophenoxy)quinoline C53 m$ was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (101 mg) was added, and the admixture was retluxed with heat for 4 minutes. 3,5-

Dimethoxyaniline (62 mg) was added to the reaction mixture, and the admixture was relluxed with heat tor 13 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 85 mg of the title compound (yield: 100%).

1 H-NMR (CDCI3 ,
500MHz) : 5 3. 73 (s, 6H), 4. 00 (s, 3H), 4, 03 (s, 3H), 6. 18 (s, 1H), 6. 42 (d, J=5. 5Hz, 1 H), 6. 60

(s, 1 H), 6. 60 (S, 1 H), 7, 09 (d, J^8. 6Hz, 2H), 7. 40 (s, 1 H), 7, 45 (d, J=S. 6Hz, 2H), 7. 56 (s, 1 H), 7. 68 (s, 1 H), 7.

85 (s, 1H) t 8. 45 (d, J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 475 (M+)

Example 224

N -
( 2,3-Difluorophenyl ) - N ' - { 4- [ ( 6, 7 -dime thoxy -4

-

quinolyl )oxy] phenyl }urea £260]

6,7-Dimethoxy-4-(4-amincphenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was retluxed with heat for 3 minutes. 2,3-

Difluoroanifine (51 ml) was added to the reaction mixture, and the admixture was retluxed with heat for 20 minutes. After

the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and

the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by

reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting with

chloroform/acetone (1 0/1) to obtain 60 mg of the title compound (yield: 79%).

1H-NMR (DMSOd6 ,
500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H) f 6. 45 (d, J^4, 9Hz, 1H), 7. 02- 7. 08 (m, 1H), 7. 1 1

~7.

19 (m, 1H), 7. 23 (d, J-9. 2Hz, 2H), 7. 39 (s, 1H) t 7. 52 (st 1H), 7,59 (d t J-9. 2Hz, 2H), 7. 94-7. 99 (m, 1H), 8, 47

(d, J«4. 9Hz, 1 H), 8. 78 (s» 1 H) t 9. 25 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 451 (M*)

Example 225

H-(3 / 5-DifiuorophenyI)-N i -{4-[(6 f 7-dimethoxy-4-
quinolyl )oxy 3 phenyl}urea [261]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 mQ with heat, after the addition

of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,5-

Drfiuoroaniiine (66 mg) was added to the reaction mixture, and the admixture was retluxed with heat for 20 minutes.
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After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyi acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluttng

with chloroform/acetone (10/1) to obtain 49 mg of the title compound (yield: 64%).

5
1 H-NMR (DMSO-d6 ,

500MHz) : 6 3. 94 (s, 3H), 3, 95 (s, 3H), a 45 (d r J=4. 9Hz, 1 H), 6. 75- 6. 83 (n% 1 H), 7. 16-7.

26 (m, 4H), 7, 39 (s, 1 H) t 7, 52 (s, 1 H), 7. 59 (d, J==8. 6Hz, 2H), 8. 47 (d, J-4. 9Hz, 1 H) t 8. 99 (s, 1 H), 9. 12 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 451 (EvT)

io Example 226

N- ( 2 , 3 , 6-Tri fiuorophenyi ) -N ' -~{4~[ ( 6, 7»d±methoxy-4»
tir.,

.-r.-r.- -.-r.-r.-rmum -
, , , x j , , , , , ,

j
, , „ , , , ^ , „ „ , ,

^
„, , , ,,,„ , , , , , f ^ ^ ,

i j i i i ^ ,
i ^

. . .
'±"±TiiiiiifjiLLiiLri__irjd r* in i mi mi i i "f^l m

quinolyX ) oxy ] phenyl} urea [ 262]
1$

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline {50 mg) was dissolved in toluene (5 ml) with heat, after the addition

of trlethyiamine (1 m!), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3,6-

20 trifiuoroaniline (53 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After

the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and

the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by

reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with

chloroform/acetone (10/1) to obtain 30 mg of the title compound {yield: 38%).

1 H-NMR (DMSO-d6 ,
500MHz) ; 3 3. 93 (s, 3H), 3. 94 (s, 3H), 6. 44 (d, J-5. 5Hzt 1 H), 7. 15- 7. 25 (m, 3H), 7, 33-7,

44 (m, 2H), 7. 52 (s f
1 H), 7. 59 (d, J=& 6Hz, 2H) t 8. 41 (s, 1H) t 8. 46 (d, J^4. 9Hz r 1H), 9. 18 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 469

so Example 227

N - ( 2 ,
6 -Pi fiuorophenyi )-N J

-{4~t(6, 7 -dimet boxy- 4 -

quinolyl )oxy ] phenyl }urea [263]
35 '_ :

'

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, 2,6-difiuorophenyi

isocyanate (104 mg) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals were

40 filtered and then washed with toluene to obtain 57 mg of the title compound (yield: 74%).

1 H-NMR (DMSOd6 ,
500MHz) : 6 3. 94 (s, 3H) t 3. 95 (s, 3H) t 6. 44 (d, J^4. 9Hz, 1 H), 7. 13- 7. 25 (m t 4H). 7, 28-7-

38 (m, 1H), 7- 39 (st 1H) f 7. 52 (s, 1 H), 7. 59 (d, J=9. 2Hzf 2H), 8. 15 (s, 1 H)> 8. 48 (d, J=5. 5Hz, 1H), 9. 09 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 451 (M+)
45

Example 228

N-(2, 5-Bis( trifluoromethyl )phenyl j -N 1 -{4- [ ( 6, 7-cLimethoxy-4-

so quinolyl ) oxy] phenyl} urea [264]

8 r
7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 mi) with heat, after the addition

55 of trlethyiamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,5-

Bis(trifluoromethy1)aniline (79 mt) was added to the reaction mixture, and the admixture was refluxed with heat for 20

minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with

ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent
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was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil-

ica gel eluting with chloroform/acetone (10/1) to obtain 30 mg of the title compound (yield: 32%).

1H-NMR (DMSOd6 ,
500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d r

J»4. 9Hz, 1H), 7. 24 (d, J=9. 2Hz, 2H). 7. 40

(S, 1H), 7. 52 (s, 1H). 7. 60-7, 66 (m
t
3H), 7. 95 (d, J=7, 9Hz, 1H) t 8. 38 (s, 1 H), 6. 46-8, 52 (m, 2H), 9. 70 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 551 (M+)

Example 229

N ~ ( 2 , 4 - Dimethoxypheny 1 )-N F - {4 - [ ( 6, 7-diruet:hoxy~4-

quinolyl )oxy] phenyl}urea [265]

6t
7-Dimethoxy-4-(4-aminophenoxy}quinottne (51 mg) was dissolved in toluene {5 mt) with heat, after the addition

of triethyiamine (1 ml), triphosgene {72 mg) was added, and the admixture was refluxed with heat for 3 minutes, 2,4-

Dimethoxyaniline (60 mg) was added to the reaction mixture, and the admixture was refluxed with heat lor 1 1 minutes,

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with chloroform/acetone (10/1) to obtain 44 mg of the title compound (yield: 53%).

1 H-NMR (CDCi3,
500MHz) : 6 3, 74 (s, 3H), 3. SO (5, 3H), 4. 03 (S, 3H) t 4. 05 (s, 3H), 6. 44-6, 51 (m, 3H) T 7. 06 (s,

1H), 7. 12 (d, J-9. 2Hz, 2H>, 7. 43 (s, 1H), 7. 49-7. 51 (m, 3H), 7, 57 (s, 1H), 7. 86 (d, J=8. 6Hz, 1 H), 8. 48 (d, J™5.

5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 475 (M*)

Example 230

N -
( 2-ChIorophenyl ) - N ' - {4 - [ ( 6, 7 - diniethoxy - 4-

quinolyl ) oxy j phenyl } urea [ 266]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chlorophenyl iso-

cyanate (0,05 mt) was added, and the admixture was refluxed with heat for 30 minutes. The reaction solution was puri-

fied by column chromatography on silica gef eluting with chloroform/acetone (10/1) to obtain 64 mg of the title

compound (yield: 81%).

1H-NMR (CDCl3 .
500MHz) : 6 4. 01 (s, 3H) t

4. 05 (6, 3H), 6. 46 (d, J=^4. 9Hz, 1H) t 6. 98 (dd* J=*7. 3, 7, 9Hz, 1H), 7.

14 (d, J=8. 6Hz, 2H), 7. 26 (dd, J»7. 3, 7, 9Hz, 1 H), 7. 31 (d. J=7. 9Hz, 1H), 7. 43 (s, 1H), 7, 52 (d. J*9. 2Hz, 2H).

7. 57 (S, 1 H) , 7, 57 (s, 1 H) , 8. 24 (d, J -7. 9Hz, 1 H) , 8. 37 (s, 1 H), 6. 50 (d
,
J»5, 5Hz, 1 H)

Mass spectrometry data (FD-MS, m/z) : 449 (M+), 451 (M++2)

Example 231

H-(3-Chlorophenyl ) - N ' - { 4 - [ ( 6, 7-diniethoKy-4"
quinolyl )oxy] phenyl} urea [267]

6j-Dimethoxy-4-(4-aminophenoxy)quinoiine (52 mg) was dissolved in toluene (5 ml) with heat, 2-chtorophenyl tso-

cyanate (0,05 ml) was added, and the admixture was refluxed with heat for 30 minutes. The reaction solution was puri-

fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 72 mg of the title

compound (yield; 93%),
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1H-NMR (CDCI3 ,
500MHz) : 6 3. 98 (s, 3H)» 4- 03 (st 3H), 6. 41 (d, 0^4. 9Hz> 1H)

t
6. 99 (d, J^7. 9Hz, 1 H), 7, 09 (d,

J»& 5Hz, 2H), 7. 16 (dd, J=7. 9Hz, 7, 9Hz, 1H), 7. 23 (d, J^8. 6Hz, 1H), 7. 38 (s, 1H)> 7. 42-7. 44 (m, 3H), 7. 56

(s, 1H) t 8. 13 (s, 1H), a 14 (s, 1H), 8. 44 (d r J=5. 5Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 449 (M+
), 451 (M++2)

Example 232

N- ( 2 , 3 - Dimethoxyphenyl ) -N '

- { 4 -

[

{ 6, 7 - aimetho xy- 4-
quinolyl )oxy] phenyl}urea [268]

67-Dimethoxy^4^minophenoxy)quinoiine (52 ^9) was dissolved In toluene (5 ml) with heat after the addition

1$ of triethylamine (1 ml), triphosgene (74 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3-

Dimethoxyaniline (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eSuting

20 with chloroform/acetone (1 0/1 ) to obtain 83 mg of the title compound (yield ; 1 00%).

1H-NMR (CDCI3 ,
500MHz) : 5 3. 72 (s, 3H), 3. 84 (s> 3H). 4. 02 (s, 3H), 4, 05 (s, 3H), 6. 46 (d, J=5. 5Hz, 1 H), 6. 62

(d, J^7. 9Hz F
1H) r 7. 05 (dd, J^8. 5, 8. 5Hz, 1H), 7. 13 (d, J=9. 2Hz, 2H), 7. 43 (s, 1H). 7. 54 (d, J=& 6Hz, 2H)> 7.

58 (s, 1H)> 7. 85 (d, J^8. 6Hz, 1H) r 7. 88 (s, 1H), 8. 27 (s, 1 H) r 8. 50 (d, JbS. 5Hz t 1 H)

Mass spectrometry data {FD-MS, rn/z) : 475 (!vT)

Example 233

N — (

4

-Hydroxy phenyl ) ~ N 1 - {4- [ ( 6 , 7-dimethoxy«4-
30

'—~
1 —

quinolyl )oxy] phenyl} urea [269]

35 N-(4-Benzyloxyphenyl)"N'-{4-E(6,7-Dimethoxy-4<|uinoly()oxyJpheny0urea (228 mg) was dissolved in N.N-dirnethyl-

formamide/ethyl acetate (15 mi/20 ml), after the addition of triethylamine (4 ml), 20% palladium hydroxide (1.18 g) was

added, and the admixture was stirred at room temperature under hydrogen for 1 5 hours. The reaction mixture was fil-

tered using Ceiite, after which the filtrate was concentrated, and the resulting residue was purified by column chroma-

tography on silica gei eiuting with chloroform/acetone (10/1) to obtain 188 mg of the title compound (yield: 100%).

40
1 H-NMR (DMSO-d6 ,

500MHz) : 6 3, 98 (s, 3H), 3, 99 (s, 3H), 6. 60 (d, J^5. 5Hz, 1H) T 6. 68 (d, J=8. 6Hz, 2H), 7. 21

(d. J^a 5Hz> 2H), 7, 22 (d, J=S. 5Hz, 2H), 7. 47 (s, 1H), 7. 60 (d. J=9. 2Hz, 2H), 7. 61 (s, 1H), 8, 58 (s, 1H), 8. 59

(s, 1 H)
f 8. 98 (S, IN), 9. 03 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 431 (M++1)
45

Example 234

N - ( 4-Acetoxyphenyl ) - N ' -

{

4- [ < 6

,

7.- dimethoxy- 4-

so quinolyl )oxy J phenyl }urea [270]

N-(4-Hydroxyphenyi)-N'"{4^(6,7-dimethoxy-4-quinolyl)oxy]phenyl}urea (47 mg) was dissolved in methylene chlo-

55 ride (6 ml), after the addition of triethylamine (2 ml), acetic anhydride (0.5 ml) was added, and the admixture was stirred

at room temperature for 15 hours. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was

extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium

sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column
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chromatography on silica gel eluting with chloroform/acetone (1 0/1 ) to obtain 35 mg of the title compound (yield: 68%).

^H-NMR (CDCi3 ,
500MHz) : 6 2. 31 (s, 3H), 4. 01 (s, 3H), 4, 04 (s, 3H), 6. 43 (d t J^5. 5Hz, 1H), 7. 01 (d f

6Hz,

2H), 7. 1 1 (ct, J=9- 2Hz, 2H), 7. 26 (brs, 1 H), 7. 32 (d, J»9. 2Hz t 2H), 7. 40 (©, 1 H>, 7. 45 (d, J=9. 2Hz, 1 H), 7. 56 (s,

1H)[ 7, 56 (bra, 1H). S. 46 (d, J«4* 9Hz, 1H)

Mass spectrometry data (FD-MS, nVz) : 473 (M+)

Example 235

N- ( 3 r 4 , 5-Trimethoxyphenyl )-N'-{4-[(6, 7 -dimethoxy- 4

-

quinolyl )oxy] phenyl}urea [271]

6J-Dimethoxy-4-(4-aminopheno>cy)quino!ine (52 mg) was dissolved in toluene (5 ml) with heat after the addition

of triethyiamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 2 minutes, 3,4,5-

Trimemoxyanilme (76 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 19 minutes,

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and me resulting residue was purified by column chromatography on silica gel eluting

with chloroform/acetone (1 0/1) to obtain 76 mg of the title compound (yield: 67%).

1 H-NMR (CDCI3 ,
500MHz) : 6 3, 81 (s, 6H), 3. 83 (s t 3H), 4. 02 (s, 3H), 4, 05 (s, 3H), 6. 44 (d, J*4. 9Hz, 1 H), 6. 69

(s, 2H), 7. 12 {<*, J=9. 2Hz, 2H) t 7, 41 (s, 1H), 7. 41 (brs, 1H) t 7. 48 (d, J=8. 6Hz, 2H), 7. 57 (s, 1H), 7. 58 (s. 1H) S

8. 47 (d, J^4.9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 505 (M+)

Example 236

N - ( 2 , 4"Difluoropheriyl)-N' - { 4 - [ ( 6 , 7-dimethoxy-4-
quinolyl )oxy] phenyl }urea [272]

6y-Dimethoxy-4-(4~aminophenoxy)quinofine (100 mg) was dissolved in toluene (10 ml) with heat, 2,4~drftuorophe-

nyl isocyanate (120 mi) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals

were filtered and then washed with toluene to obtain 128 mg of the title compound (yield: 84%).

1 H-NMR {DMSOd6r 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6, 46 (d T J«4. 9Hz, 1H), 7. 03- 7. 10 (m, 1H), 7. 22

(d, J-9. 2Hz, 2H), 7. 28^ 7. 35 (m, 1H), 7. 39 (6, 1H), 7. 52 (s, 1H), 7. 59 (d, J*9. 2Hz, 2H)> 8. 05-8. 12 (n% 1 H), 8.

47 (d, J=5, 5Hz, 1 H), 8- 52 (s, 1H) r 9. 15 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 451 (M+)

Example 237

N~ ( 2 , 5 -Di fluorophenyl ) - N J

- ( 4 - [ (

6

, 7-dimethoxy-4~
quinolyl )oxy] phenyl }urea [273]

6J-Dimethoxy-4™(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 2,5-diHuorophe-

nyi isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals

were filtered and then washed with toluene to obtain 1 32 mg of the title compound (yield: 87%).

1 H-NMR {DMSO-d6 ,
500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H)

t 6. 46 (d, J*5. 5Hz, 1H)
t 6. SO- 6. 87 (m, 1H), 7. 23
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(d, J=9, 2Hz t 2H), 7. 27- 7. 33 (m> 1H) t 7. 40 (s, 1H) t 7. 52 (s, 1H), 7. 59 (d, J=-8, 6Hz, 8. 03-8. 08 (m, 1H), 8.

47 (dp J-5. 5Hz, 1 H), 8, 78 (s, 1H), 9. 27 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 451 (M+)

5 Example 238

N-( 4-Amino-2--chlorophenyI )-n'-{4-[(6, 7-dimethoxy-4-
quinolyl )oxyj phenyl }urea [274]

10

N-(4-CHoro-3-nitrophenyl)-N
,

-{4-[(6,7-dimethoxy^^uinoiyl}oxy]phenylJurea (150 rng) was dissolved in chloro-

forrrtfmethanoiywater {10 ml/13 m!/3 ml), sodium thiosutfate (501 mg) was added, and the admixture was stirred at 60
is QC for 50 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed

with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the

resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain

48 mg of the title compound (yield: 34%).

so 1H-NMR {DMSO-d6 ,
500MHz) : 5 3. 94 (s t

3H), 3- 94 (s, 3H), 5- 14 (brs, 2H), 6. 43 (d, J*4. 9Hz f
1H), 6. 51 (m, 1H)

(

6. 65 (d, J^2. 5Hz> 1H)> 7. 17 (d, J^9. 2Hz, 2H)
t
7. 33 (s, 1H), 7. 43 (d. J=*8. 6Hz, 1H), 1. 51 (s, 1 H), 7. 56 (d t J^8.

5Hz, 2H), 7. 83 (s, 1H). 8. 45 (d t J-5. 5Hz t 1 H), 9. 10 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) ; 464 (M+), 466 (M++2)

25 Example 239

N-(4-»[(6, 7"Dimethoxy-4-quinoIyl )oxy] phenyl }-N' - [ 2-

ethoxycarbonylphenyl] urea [275]
30

6,7~Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (1 0 ml) with heat, after the addition

of tnethylarnine (1 ml), triphosgene (100 mg) was added, and the admixture was refluxed with heat lor 2 minutes. Etbyl-

35 2-aminobenzoate (84 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 2 hours.

After the addition of aqueous sodium hydrogen carbonate, -Hie reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting

with chloroform/acetone (10/1) to obtain 86 mg of the title compound (yield: 52%).

40
1 H-NMR (DMSOd6 ,

90MHz) : 5 1, 37 (t, J=7Hz, 3H), 3. 94 (s, 3H), 3. 94 (s, 3H), 4. 38 (q, J=7Hz, 2H), 6. 47 (d F

J^5Hz, 1H),7. 1-3. 1 (m, 9H), 8. 33 (d, J^9Hz, 1H), 8. 47 (d, J=5Hz> 1H), 9. 92 {s, 1H), 10. 10{s, 1H)

Mass spectrometry data {FD-MS, m/z) : 487 (M*)

4$ Example 240

N~(2~Methylthiophenyl)~N*--{4~[(6, 7-dimethoxy- 4 -

quinolyi )oxy] phenyl} urea [276]
50

—

—

6,7»Dimethoxy-4-(4-aminophenoxy)quinotfne (131 mg) was dissolved in toluene (1 3 ml) with heat, after the addition

of triethyiamine (2.6 ml), triphosgene (152 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-

ss Methylthioaniiine (0.11 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with chloroform,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eliding

103



EP 0 860 433 A1

with chloroform/acetone (4/1 ) to obtain 29 mg of the title compound (yield: 1 4%).

1H-NMR (DMSO-d6l 500MHz) : 52. 50 (s, 3H) t
4. 00 (s

F
3H), 4, 00 (s, 3H), 6. 51 (d, J=5. 5Hz, 1 H}> 7. 08-7, 15 (m,

1 H), 7. 25-7. 35 (m. 3H), 7. 45 (s, 1H). 7. 48 (d, J=7. 9Hz> 1 H), 7. 58 (s, 1 H) t 7. 67 (d. J-8. 5Hz, 2H), 7. 99 (d. J«7.

9Hz, 1H), 8, 24 (s, 1H), 8. 53 (d, J=5. 5Hz, 1H), 9. 61 (s, 1H)

Mass spectrometry data (FD-MSF m/z) : 461 (M+)

Example 241

N-[3,5-Bis{ trifluorome-thyl)phenyl

]

~N ' ~{4- [

(

6, 7-dimethoxy-4"

quinolyl ) oxy

]

phenyl}urea [277]

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (55 mg) was added; and the admixture was refluxed with heat for 3 minutes. 3,5-

Bts(trtfluoromethyl)aniltne (116 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20

minutes, After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with

ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent

was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil-

ica gel eiuting wrth chloroform/acetone (1 0/1) to obtain 54 mg of the title compound (yield: 58%).

1H-NMR (DMSO-de, 500MHz) : 53. 93 (s, 3H) t 3. 94 (s, 3H), 6. 45 (d, J-5. 5Hz, 1H), 7. 23 (d, J*9. 2Hz r 2H), 7. 39

(s, 1H). 7. 51 (d, J-9. 2Hz, 2H), 7. 62 (d, J*9. 2Hz, 2H), 7. 64 (s. 1H). 8. 15 (s, J=5. 5Hz, 2H), 9, 13 (s, 1 H)> 9. 43

(Sp 1H)

Mass spectrometry data (FD-MS, m/z) : 551 (M 4
)

Example 242

N

-

( 3-Chlaropropyl ) - N ' - { 4 - [ ( 6 , 7-dimethoxy-4-
quinolyl )oxy] phenyl }urea [278]

6J-Dimethoxy-4-(^minophenoxy)quinoltne {50 mg) was dissolved in toluene (5 ml) with heat, after the addition

of triethylamine (1 ml), triphosgene (55 mg) was added, and Hie admixture was refluxed with heat for 3 minutes, 3-Chto-

ropropylaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes.

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate,

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eiuting

with chloroform/acetone (10/1) to obtain 26 mg of the title compound (yield: 37%).

1 H~NMR (DMSOnd6 ,
500MHz) ; 8 1. 87-1. 94 (m, 2H), 3. 20-3. 27 (m, 2H), 3. 69 (t, J=6. 1Hz, 2H). 3. 93 (s, 3H),

3, 94 (s, 3H)> 6. 29 (t, J^6. 1Hz> 1H), 6. 41 (d, J«5. 5Hz, 1H), 7. 14 (d. J»9. 2Hz, 2H), 7. 38 (s, 1H), 7. 50-7. 55 (m,

3H). 8. 46 (d, J=4. 9Hz, 1 H), 8. 61 (s, 1 H)

Mass spectrometry data (FD-MS, m/z) : 415 (M*)

Example 243

N- {5- [2-( 4-fluoro )phenoxy] -pyridyl}~N ' - {4- [ ( 6, 7~aimethoxy~

4- quinolyl ) oxy] phenyl } urea [279]

6,7-Dimethoxy-4"(4-aminophenoxy)quinotine (53 mg) was dissolved in toluene (5 ml) with heat, after the addition
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of triethylamine (1 mi), triphosgene (58 mg) was added, and 1he admixture was refluxed with heat for 4 minutes. 5-

Amtno-2-(4-fiuoro)phenoxypyrtdine (95 mg) was added to the reaction mixture, and the admixture was refluxed with

heat for 19 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2

times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate.

The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma-

tography on silica gei eluting with chloroform/acetone (10/1) to obtain 74 mg of the title compound (yield: 79%),

1 H-NMR (DMSO-d6 -
500MHz) : 5 3. 94 (sf 3H), 3. 95 (s, 3H)> 6. 44 (d, J=5. 5Hz, 1H) f 7. 01 (d, J=S. 5Hz, 1H), 7.

12-7. 24 (mt 6H), 7. 38 (s, 1 H), 7. 51 (s, 1 H), 7. 59 (d> J-9. 2Hz, 2H) t 8. 01 (d, J=8, 6Hz, 1H)
t 8. 19 (d, J«*2. 4Hz,

1 H), 8. 46 {d, J-4, 9Hz, 1 H), 8. 77 (s, 1H), 8, 89 (s, 1H}

Mass spectrometry data (FD-MS, m/z) : 526 (M+)

Example 244

N-{4~[ < 6, 7-Dimethoxy-4-quinolyl)oxy]phenyI}-N ? -(3-
,

dimethylaminophervy1 )urea [280]

6,7-Dimethoxy-4-(4-aminophenoxy)quino!ine {52 mg) was dissolved, in toluene (5 ml) with heai after the addition

of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-

Dimethylamlnoaniiine (69 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 12 min-

utes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl

acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was

removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica

gei eluting with chloroform/acetone (10/1) to obtain 72 mg of the title compound (yield: 89%).

1H~NMR {CDCI3 ,
500MHz) : 8 2, 92 (s, 6H), 4. 01 (s, 3H), 4. 03 (s, 3H), 6. 41 (d, J=4. 9Hz, 1 H), 6. 48 (d, J«& 6Hz,

1H) ( 6. 56 (d, J-9, 2Hz, 1H), 6. 88 (s, 1H) t 7. 08 (d f J*9, 2H*, 2H), 7, 14 (del, J*7. 9 t 8. 5Hz, 1H), 7, 35 (s, 1H), 7.

41 (S, 1 H), 7. 45 (d, J*& 2Hz, 2H) ( 7. 55 (s, 1 H), 7. 67 (sf
1 H), 8. 45 (d, J«4. 9Hz, 1H)

Mass spectrometry data (FD-MS, m/z) : 458 (M+)

Example 245

N -
( 2-Hydroxyphenyl ) -

N

1

- { 4 - [ ( 6, 7-dimethoxy-4-
quinolyl )oxy] phenyl }urea [281]

6,7-Dimethoxy-4-(4^minophenoxy)o
f
utnoiine (105 mg) was dissolved in toluene (1 0 ml) with heat, after the addition

of triethytamine (2 ml), triphosgene (1 18 mg) was added, and the admixture was refluxed with heat for 2 minutes, 2-Ami-

nopheno! (77 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. After the

addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chloroform, and the organic

layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres-

sure distillation, and the resulting residue was washed with chloroform and filtered to obtain 86 mg of the title compound

(yield: 56%).

1H-NMR (DMSO-d6t 500MHz:) : 6 3, 94 (s, 3H), 3. 95 (s. 3H), 6. 45 (d, J-4. 9H*, 1H), 6. 73- 6. 88 (m, 3H)
F 7. 20

(d, J=8. 6Hz, 2H), 7. 39 (s, 1H), 7. 52 (s, 1H) t 7. 59 {d> J^8. 6Hz, 2H), 8. 03-8. 08 (m, 1H), 8. 19 (s, 1H), 8. 47 (d,

J-5- 5Hz, 1H), 9. 46 (s, 1H)
r 9. 95 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 431 (M+)
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Example 246

N-(3-Hydroxyphenyl ) - N ' - {4 - [ ( 6 , 7-diraethoxy-4"
quinolyl )oxy] phenyl}urea [282]

6J-Dtmethoxy-4-(4-aminophenoxy)quinoline (115 mg) was dissolved in toluene (12 ml) with heat, after the addition

of trieihylamine (2 ml) , triphosgene (1 1 3 mg) was added, and the admixture was reiluxed with heat for 2 minutes. 3-Ami-

nophenol (73 mg) was added to the reaction mixture, and the admixture was reftuxed with heat for 1 0 minutes. After the

addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chloroform, and the organic

layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres-

sure distillation, and the resulting residue was washed with chloroform and filtered to obtain 95 mg of the title compound

(yield: 60%).

1H-NMR (DMSO-d6 ,
500MHz) ; S 3. 94 (s, 3H), 3. 95 {s t 3H), 6. 35-6, 42 (m, 1 H), 6. 44 (d, J=4. 9Hz, 1 H), 6, 77-6.

35 (n% 1H), 6. 9B~7. 08 (m, 2H) F 7, 20 (d, J-8. 6Hz, 2H), 7, 39 {s, 1H)
( 7. 52 (s, 1H), 7, 58 (d, J-8. 6Hz, 2H), 8. 47

(d, J*4. 9Hz> 1H), 8. 57 (s, 1H), 8. 73 <S, 1H), 9. 31 (s, 1H)

Mass spectrometry data (FD-MS, m/z) : 431 (M+)

Example 247

N- ( 3 ~Hydroxycarbony1phenyl ) -N J

- {4-

[

( 6, 7"dimethoxy-4"
quinolyl ) oxy ] phenyl} urea [283]

N"(3-Ethoxycarbonyiphenyl)"N
r

-{4-[(6 t
7-dimethoxy-4-quinolyl)oxy]phenyl}urea (190 mg) obtained in Example 197

was dissolved in methanol {3 ml), 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred

at room temperature for 30 minutes. After removing methanol by reduced-pressure distillation and neutralizing using

dilute hydrochloric acid, the separated crystals were filtered to obtain 67 mg of the title compound (yield; 38%).

1 H-NMR (DMSO-d6 ,
500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d, J=5. 5Hz s 1H), 7, 20 {d, J=8. 6Hz, 2H), 7.

38-7. 65 (m
P
7H)> 8. 13 (sf 1 H), 8. 46 (d, J«4. 9Hz, 1 H), 8. 88 (s, 1 H), 8. 97 (s, 1 H)

Mass spectrometry data (FD-lvIS, m/z) : 459 (M+)

Test Example 1

As for pharmacological action of the compounds of the present invention, inhibition of PDC3F receptor autophos-

phoryiation was studied using cultured rat mesangial cells which are known to have the PDGF receptor.

1 . Cultivation of rat mesangial cells

Kidneys were taken out from Wisiar-Kyoto rats (purchased from Charles River Japan, Inc.), and the glomeruli were

isolated by the sieving method (Nephron, 22, 454 (1978)). The glomeruli were cultured in RPM1 1640 medium (herein-

after referred to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 °C in an incu-

bator in an atmosphere containing 5% carbon dioxide. The glomeruius-derived adhesive cells were subcultured several

times to obtain mesangial cells. The mesangial cells subcultured more than 5 passages were used for the assay,

2> Evaluation of PDGF receptor airtophosphorvlation inhibition

The mesangial cells were seeded in 24-weSI flat-bottom microliter plates and then cultured in the medium contain-

ing 10% FCS for 2 days. When the cells were grown to about 3 x 104 cells per well, the medium was changed to the

medium containing 0.5% FCS, the cultivation was continued for another 3 days, and then ceil growth was arrested, The

culture medium was removed, the adhered ceils were washed with 500 ui of the medium, and 250 ^ of the medium

containing 0.1% bovine serum albumin (hereinafter abbreviated to BSA) was then added. A test drug dissolved in 1 .38

li\ of dimethyl sulfoxide {hereinafter abbreviated to DMSO) was added to this culture medium, and the admixture was
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incubated at 37 °C for 1 hour. Recombinant human platelet-derived growth factor BB chain (hereinafter abbreviated to

PDGF-B8) was dissolved in the medium containing 0.1% BSA, 25 jil per well of the solution was added at final 50

ng/ml, and the incubation was continued at 37 °C for 1 0 minutes. The medium was removed, the cells were washed with

500 pi of phosphate-buffered physiological saline (pH 7,4) (hereinafter abbreviated to PBS), and 50 jxl of lysis buffer

s (Tris-buffered physiological saline, pH 7.4, containing 1% Triton X100, 2 mM sodium orthobanadate, and 1 mM ethyl-

ene-diarnine-tetraacetic acid disodium (hereinafter abbreviated to EDTA) were added. The cells were allowed to stand

at 4 °C for 30 minutes lor lysis, and the resulting solution was thoroughly admixed with an equal amount of Tris-buffered

physiological saline containing 1% sodium dodecyl sulfate (hereinafter abbreviated to SDS). An aliquot (20 nl) of the

solution was subjected to SDS electrophoresis on 7.5% polyacrylsmide gel After the electrophoresis, proteins in the

to gel were electrically transferred to a PVDF filter, which was then subjected to Western blotting using monoclonal anti-

bodies against phosphotyrosine. Bands of PDGF receptor {molecular weight: about 180 Kda) which were autophospho-

rytated due to the addition of PDGF-BB were quantitated by a densitometer, Autophosphorylation rates for individual

wells with drugs were calculated by setting measurements for PDGF receptor autophosphorylation in the wells without

drugs in the presence and absence of PDGF-BB as 100% and 0% respectively,

15 PDGF receptor autophosphorylation inhibition rates were obtained at a series of different concentrations of individ-

ual test drugs, from which regression line formulas were determined to calculate PDGF receptor autophosphorylation

50% inhibition concentrations (IC50s) for the test drugs.

The compounds of the present invention showed the PDGF receptor autophosphorylation 50% inhibition concen-

trations (IC5qS) of less than 100 )M*

20 As for representative' examples of preferred compound groups of the present invention, test results for PDGF
receptor autophosphorylation 50% inhibition concentrations (!C50s) in mesangia! cells are shown in Table 2.
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TABLE 2

5

IC50 (uM) for
PDGF receptor
autophosphorylation

Compound No. inhibition

lis (2) n a a

C6) n a t\

(8) A 10U * X u

J 1""

JO (1 6) n n r

(2 9) u . o u

(32) n ^ nu . o u

SO (4 3) n n n sU - u u o

(4 4)
n n nU * U U D

(4 5) n n 1 a

25 (4 6) n n 9 1

C4 7) n n d ^

C4 9) n n i &

30 C5 0) n n R 7

C5 1; n n n q

C5 2

)

35 C5 3) U * u X U

(5 4) 0. 0 0 3

(5 5) 0. 0 0 3

40 (5 6) 0. 0 0 4

(5 7) 0. 0 0 6

(5 8) 0. 0 02

45 (5 9) 0. 0 0 4

(6 0) 0. 0 0 4

(6 3) 0.4 0

50 (6 6) 0.13
(6 7) 0.11
(6 8) 0. 4 4

55
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fa. C\\(b 9;

(7 4J n ^ a

C7 5; Pi 1 &

c (

ft A9^

CI 1 n n fi 4

CI 1 4; n n n aU . U U

CI 3 1

;

u . u u o

CI 3 3) n no 7

CI 3 5} n ni ^u , u *t u

CI 3 8; u * U i 4

CI 3 9) n n n ru . u v o

CI 6 3) n n ft ru , u u o

C l o 5; n n i n

CI 6 6; n nil

CI D 1 )
n f\ n a

C 1 6 o; n n n f%U - U U U

CI b 9; yj * U U **

CI 7 UJ U * U X o

CI 7 n n i nU * U 1 u

CI r oJ U . u x o

CI 7 4; n n n 9

CI 7 5 J
Pi n n rU + u u D

CI 8 8; n n nu . u u u

(18 9) u . U 1 X

(1 9 0) 0. 0 2 1

CI 9 2) 0.004
(1 9 4) 0.014
C195) 0. 0 7 9

(19 6) . 0. 0 3 1

(1 9 7) 0.010
CI 9 8) 0.011
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CI 9 9)
n a n qU . U U o

(2 0 0) U* U U 4

(2 2 0) n a n aU , u u y

(2 2 4) n A Q 7

(2 2 5)
n n yi 7

(2 2 6)
n n 1 1U . U 1 1

(2 2 7)
a a *7 q

(2 2 8) U * U O
J** ^\ J*X "V n n o t

(2 3 0) U . U a 4

(2 3 1)
A A i A0 . u l y

(2 3 2) U* U 1 O

(2 3 3)
a a 1 oIL U 1 6

(2 3 4)
a a o aU U Z 4

(2 3 5) 0 . U 4 O

(2 3 6)
a a k: ^

(2 3 7)
a a tU. U f O

(2 3 8)
a n i cU . U 1 O

(2 3 9)
n n n kU . U u 0

(2 4 0) U , 1 o

(2 4 1)
n n i oU * U I o

(2 4 2)
a n 1 oU . U 1 o

(2 4 3)
A A i A0. u 1 4

C2 4 4)
AAA

0, 0 0 9

(2 4 5) 0. 0 0 6

(2 4 6) 0. 0 13

(2 4 7) 0. 0 0 9

(2 4 8) 0.063
,(2 4 9) 0. 0 4 1

(2 5 0) 0. 0 17

(2 5 1) 0.036
(2 5 3) 0. 0 0 7
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(2 54) 0. 0 0 7

(2 5 5) 0. 0 15
(2 5 6) 0. 0 0 4

(2 5 7) 0. 0 0 7

(2 5 8) 0. 0 0 7

(2 5 9) 0. 0 0 5

(2 6 0) 0. 0 0 2

(2*6 1) 0. 0 10
(2 6 2) 0. 0 0 2

(2 6 3) 0. 0 0 4

(2 6 5) 0. 0 0 5

(2 6 6) 0. 0 0 1

(2 6 7) 0. 1 5

(2 6 8) 0. 0 0 7

(2 6 9) 0. 0 0 8

(2 7 0) 0. 0 0 6

(2 7 1) 0. 0 0 4

(2 7 2) 0. 0 0 3

(2 7 3) 0. 0 0 5

(2 7 4) 0. 0 3 6

(2 7 6) 0. 0 0 5

(2 7 8) 0. 0 0 3

(2 7 9) 0. 0 2 9

(2 8 1) 0. 0 12
(2 8 2) 0. 0 0 8

(2 8 3) 0. 0 0 2

(2 8 8) 0. 0 2 4

(2 8 9) 0. 0 3 2

, (2 9 0) 0. 0 5 5
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Test Examole__2

Effect on nephritis associated with mesanqial cell growth in rats

5 Groups of 6 Wisiar-Kyoto male rate (7 weeks old, purchased from Charles River Japan, Inc.) were used. OX-7 (pre-

pared according to Pathol. Int., 46, 409 (1995)), a monoclonal antibody against anti-rat ThyU, was injected intrave-

nously into the tails of rats at a dose of 1.2 mg/kg to induce glomerulonephritis associated with mesangtai cell growth

and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous cremophor solution, was

administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9, when path-

w ological changes in glomeruli became markedly apparent, the rats were sacrificed and anatomized under anesthesia

with ether, and left Kidneys were taken out and fixed in formalin. The kidneys were embedded in paraffin and then sec-

tioned thinly, and the sections were stained with a periodic acid-Schitfs reagent. The 20 glomeruli were arbitrarily

selected for Individual specimens thus prepared, and pathological sclerotic changes were scored as follows:

15 0: No pathological sclerotic changes were observed in glomeruli,

1 ; Pathological sclerotic changes were observed in less than 23% of glomeruli

.

2: Pathological sclerotic changes were observed in 25-50% of glomeruli,

3: Pathological sclerotic changes were observed in 50-75% of glomeruli,

4: Pathological sclerotic changes were observed in 75-100% of glomeruli.

20

Average scores for sclerotic change of individual specimens were calculated to quantify the degree of glomerular

sclerosis- Average scores oi glomerular sclerosis for individual specimens of rat groups administered with the drug were

compared with those for control groups administered with the vehicle only to calculate glomerular sclerosis inhibition

rates (%). The significance of differences was determined by the Dunnet method after testing homoscedasticiiy accord-

25 ing to the Bartlett method.

Glomerular sclerosis inhibition rates (%) for the compound number 32 are shown as follows:

Dose Glomerular sclerosis Significance of differ-

Inhibition rate (%) ence

10 mg/kg 11.7 p<0.05

30 mg/kg 10.2 p<0.05

100 mg/kg 13.7 p<0.01

From the results above, it was shown that the cpmpound number 32 has an effect in inhibiting pathological sclerotic

changes of glomeruli in nephrosis associated with mesangial cell growth.

40

Test Example 3

Antitumor activity

45 1 . Antitumor effect of the compound number 43 against mouse leukemia cells (P3S8)

The compound number 43 exhibited the following effect on prolonging survival of mice injected with tumor cells.

P388 cells (1 x 106 cells), mouse leukemia cells obtained from ATCC, were inoculated intraperHonealty into CDF 1

mice (obtained from Japan SLC, Inc.), and then the test compound was administered intraperitoneal^ for 9 consecutive

so days at the dose of 1 00 mg/kg. The drug-treated animals survived longer than control animals by 1 30%.

9 Antitumor effect of foe compound number 43 against human glioma celts jQLQT)

The compound number 43 exhibited an antitumor effect in the nude mice human tumor xenograft model, a model

55 which reflects clinical effect, as follows.

Human glioma, GL07 (obtained from the Central Institute for Experimental Animais) F
was transplanted into nude

mice. When the tumor had grown to a volume of about 100 mm3
, the nude mice were divided into several groups of 4

animals so as to equalize the average tumor volumes of each group. The test drug was administered orally to animals
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in experimental groups 2 times a day for 1 4 consecutive days at 1 00 mg/kg, and the vehicle was administered to control

animals. The tumor growth inhibition rate {TGIR, %) was calculated from the equation: TGIR- (1-Tx/Cx)x 100 , in

which Cx is the tumor volume in the contro! mice and Tx is the tumor volume in the drug-treated mice, on day X, when

the initial tumor volume at the time treatment was commenced is set 1. During the test period of about 4 weeks, the

5 maximum TGIR value was 76%t and thus an excellent antitumor effect was observed.

From the results above, the compound number 43 was revealed to have an antitumor activity.

3. Antitumor effect of the compounds of the present invention, against human glioma (GL07)

10 Each compounds exhibited an antitumor effect in the nude mice human tumor xenograft model, a model which

reflects clinical effect, as follows.

Analogously to 2
t
human glioma ceils, GL07 (obtained from the Centra! Institute for Experimental Animals), was

transplanted into nude mice. When the tumor had grown to a volume of about 100 mm3
, the nude mice were divided

into several groups of 4 animals so as to equalize the average tumor volumes of each group. The test drug was admin-

15 istered orally to animals in experimental groups once a day for 9 consecutive days at 50 mg/kg t and the vehicle was

administered to control animals. The tumor growth inhibition rate (TGIR, %) was calculated from the equation;

TGIR^ {1 -Tx/Cx) x 100 , in which Cx is the tumor volume in the control mice and Tx is the tumor volume in the drug-

treated miceF on day X, when the initial tumor volume at the time treatment was commenced is set 1 . Results are shown

in Table 3,

20

TABLE 3

Compound No, Tumor growth inhibition

rate (TGI R, %)

(44} 78

(45) Ot>

(52) 86

(56) 52

(57) 64

(58) 57

(59)

(165) 70

(168) 56

(173) 54

(190) 50

(191) 50

(194) 59

(225) 58

(227) 78

(229) 81

(235) 78

(236) 84

(237) 74

(242) 62

(244) 73

(254) 85

(255) 86
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TABLE 3 (continued)

Compound No. Tumor growth inhibition

rate (TGIR, %}

(260) 52

(262) 87

(264) 63

(267) 65

(272) 84

4, Antitumor effect of compounds numbers 43 and 58 against various tumor cells

In the same manner as described in 2, various types of tumor ceils (obtained Irorn the Central Institute for Experi-

mental Animals) were transplanted into nude mice. When the tumor had grown to a volume of about 1 00 mm ,
the ani-

mals were allocated to several groups each consisting of 4 animals so as to equalize the average tumor volume of each

group. Test drugs were administered intraperitoneal^ to animals in experimental groups once a day for 9 consecutive

days at 100 mg/kg, and the vehicle was administered to control animals. The resulting tumor growth inhibition rates

(TGIR) are shown in Table 4.

TABLE 4

Cells Tumors Tumor growth inhibition rate
j

(TGIR, %)

(43) (58)

COL-1 colon 68 74

St-4 stomach 78 86

[

L-27 iung 83 . 96

The results above revealed that the compounds of the present invention had antitumor effect on various types of

tumors.

Test Example 4

Effect on collaaen-induced arthritis in mice

9-10 male DBA/1 JNCrj mice (9 weeks old, purchased from Charles River Japan, Inc.) were used. An emulsion con-

sisting of 5 ml of 0.3% bovine collagen type 11 (K-41, Collagen GEjyutsu-kenshukai, Japan), 15 mg of Mycobacterium

tuberculosis H37Ba (obtained from Difco Labs.), 2-5 ml of physiological saline and 7.5 ml of Freund's incomplete adju-

vant (Difco Labs.) was prepared, and then injected subcutaneously at the base of the tail (0.1 ml/animal) 2 times at 3

week intervals to induce arthritis, A test drug suspended in a vehicle, physiological saline containing 10% each of ere-

rnophor and DMSO, was administered intraperitonealfy for 16 consecutive days, beginning one day before the second

injection of the emulsion. Swelling of four legs, characteristic of the onset of arthritis, was investigated every day.

Effect of the compound number 43 on the incidence (%) of collagen-induced arthritis is shown as follows:

Dose Number of mice with Incidence (%)

arthritis/total mice

Vehicle only 7/10 70

10 mg/kg 1/9 11

100 mg/kg 0/10 0
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The results shown above revealed that the compound number 43 suppressed the incidence of collagen-induced

arthritis.

Possible Industrial Use

Since the compounds of the present invention have inhibitory activity on abnormal cell growth, more specifically

PDGF receptor autophosphorylation inhibitory activity, they are useful for treating numerous diseases such as leuke-

mia, cancers, psoriasis, glomerulonephritis, organofibrosis, atherosclerosis, restenosis after percutaneous coronary

angioplasty or bypass surgery and articular rheumatism. Therefore, the compounds can benefit greatly in treating

humans and other animals which need these treatments.

75

£0

Claims

1 . Ouinoiine derivatives and quinazoline derivatives represented by the following formula (J):

25

Q

RiO

( I )

30

35

40

{wherein R t
and R2 are each independently H r CrC5-alkyl ( or R-j and R2 together form -C3~aikylene, and W is

CH or N,

(1) when Wis Chi

(a) X is O or S, and Q is a phenyl group represented by formula (N):

(ii)

46

[wherein m is 1. 2 or 3, R3 is each independently CN, OH, halogen, CrCs-alkyl, CrC4-aikoxy or C2-C4
-

acyl],

a group represented by formula (111):

50

55

(R 3>
(HI)

[wherein m is as defined as described above, R3 ' is each independently OH, CrC5-aikyi. CrC4-alkoxyf

and Y and Z are both or each independently N or CHJ,

or a group represented by formula (IV)

:
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(IV)

10

[wherein m and FV are as defined as described above, and B4 is H, d-Cs-atkyi or C2-C4-acyl]> and

(b) X is O, S or CH2t and O is a group represented by formula (V);

15

20

(V)

25

30

35

[wherein J and k are each independently 0 or 1, R5 is each independently H or CrC^alkyl, A is CrCV
alkyi, CrC5-alkenyt, cyclic {C3-C10) alkyi, CrC4-alkQxycarbonyl, phenyl, naphthyl, furyl, thienyl, benzoyl,

substituted benzoyl C£-C4-acyl t or 5- or 6-rnernbered monocycSic or 9- or 10-membered bicyctic heter-

oaryl group having 1 or 2 nitrogen atoms and optionally having another hetero atom selected from the

group consisting of nitrogen, oxygen and sulfur atoms, these alkyi group, aryl group and heteroaryl group

represented by A may have 1 to 5 substituents selected from the group consisting of CN t
NOa , OH, NHS ,

halogen, CrC5-a!kyl. °V^° (Qrcio> a'M. CrC4-alkoxyt CrC4-alkoxycarbony! t C^Cs-acy!, CrC5-acy-

ioxy, CrC3-alkylenedfoxy, CrG4-a!kylaminof dHCrC4-alkyt)amino, C02 H, CONH2 ,
N~(CrC4-

atkyl)amido, ^NKJi-fCrC^alkyOamido, C2-C4-a!kylai™cfo, trifSuoromethyl, CrC4-atkylthiot phenyl, substi-

tuted phenyl, phenoxy, substituted phenoxy, phenyithio, substituted phenylihio, phenyt{CrC4-alkyt), sub-

stituted phenyt(CrC4-alkyl) r pyridyi, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolidine, piperidinyl, piperazinyl,

homopyperazinyl, morphoSinyl, quinolyl, quinazolinyl, benzoyl, substituted benzoyl and C2-C4-acyl t and B

is CX S, NH> NCN, NR6 or NOR6 (wherein R6 is CrC5-alkyl)]>

(2) when W is N, X is O, S or CH3 , and O is represented by formula (V):

40

45

(V)

[wherein j, k, ft5 , A and B are defined as described above]} and pharmaceutical^ acceptable salts thereof.

so 2. Quinoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim 1 ,
characterized in that in

formula (l), W is CH X is O or S, and Q is formula (II), formula (ill) or formula (IV).

3, Quinoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim 1 f
characterized in that in

formula (t), W is CH, X is O, and Q is formula (ll)
f
formula (III) or formula (IV).

55

4, Ouinoltne derivatives and quinazoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim

1 , characterized in that in formula {!), X is O
t
S or CH£ , and Q is formula (V).
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5. Quinoline derivatives and quinazoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim

1 1 characterized in that in formula (f)
t
B % and R2 are each independently C-j -C5-alkyi and Q is lormula (V) [in formula

(V) r j and k are 0, B is O t St
NOR^ {wherein R6 is CrC5-alkyi}],

s 6. Quinoline derivatives and quinazoline derivatives and pharmaceutical acceptable salts thereof according to Claim

1, characterized in that in formula (I), ^ and Rs are each independently CrC^alkyi and O is formula (V) pn formula

(V), j is 0 and k is 1 , or j is 1 and k is 0, R5 is hydrogen or methyl, B is O, S, NH, NCN, NR6 or NORe (wherein R6
is C^Cs-afkyl)],

w 7. Quinoline derivatives and quinazoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim

1 , characterized in that in formula Ri and H2 are each independently Ct -Chalky I and Q is formula (V) [in formula

(V), both j and k are 1, R5 is each independently hydrogen or methyl, B ts O, S, NH, NCN, NR6 or NOR6 (wherein

Re is CrCs- alkyl)].

is 8. Quinoline derivatives and quinazoline derivatives of formula (V!)

O

[wherein W is OH or N, Ri and R£ are each independently CrC5-alky1, A is methyl, ethyl, propyl, isopropyl, butyl,

$5 isobutyi, s-butyl, t-butyt, pentyf, isopentyl, cyclopentyl, cyctohexyi, cycloheptyl, phenyl, naphthyl, furyl, thienyl, pyri-

dyl or pyrimidinyl, and these alkyl group, aryt group or heteroaryl group represented by A may have 1 -5 substituents

selected from the group consisting of fluoro, chioro, bromo, iodo, cyano, hydroxy nitro, amino, methylarnino, dimeth-

ylamino, diethylamino, dipropyiamino, dibutylamino, trifluoromethyl, methyl, ethyl, propyl, tsopropyl, butyl, isobutyl,

s-butyl, t-buiy!, methoxy, ethoxy, propoxy, isopropoxy, morphoiino, pyrrolidino. piperidino and butoxy]

40 and pharmaceutical^ acceptable salts thereof

9. Quinoline derivatives and quinazoline derivatives formula (VII)
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A

O

O

R-.0
(VII)

w

R20 N

{wherein W is CH or N. j is 0 and k is 1 or j is 1 and lets 0, R1 and R2 are each independently Ci-C5-a)kyl. B5 «

hydrogen or methyi, A is methyl, ethyl, propyl, isopropyt, butyl, isobutyl, s-butyl, t-fauty!, perrtyl isopentyt,

cyclopentyl, cyclohexyi, cycloheptyl, phenyl, naphthyl, furyl, tWenyl, pyridyl or pyrimidinyl, and these alkyl group,

aryl group or heteroaryl group represented by A may have 1-5 substituents selected from the group consisting of

fluoro, chloro, bromo, iodo, cyano, hydroxy, nttro, amino, methylamino, dimethyiamino, diethylamino, dipropylamino,

dibutylamino, trifluoromethyl, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyt, methoxy, ethoxy, pro-

poxy, isopropoxy and butoxy] and pharmaceutical^ acceptable salts thereof-

10. Quinoline derivatives and quinazoiine derivatives of formula (VIII)

[wherein w is CH or N, R-, and Ra are each independently CrC5-aikyi, Rs w each independently hydrogen or

methyl, A is CrC6-atkyl, CrC4*alkenyl, cydopentyl, cyclohexyl, cycloheptyl, CrC4-alkoxycarbonyl, phenyl, naph-

thyl, furyl, thienyl, benzoyl, acetyl, pyridyl, pyrimidinyl, pyrrolidine, pipendiny!, piperaztnyl, homopiperazinyl or rnor-

phoiino, these alkyl group, aryl group or heteroaryl group represented by A may have 1S substituents selected

from the group consisting of halogen, cyano, C02 H, CONH2 ,
hydroxy, nitro, amino, CrC4-alkyiamino ( di-(CrC4

-

alkyDamino, CrC5-acyloxy, CrC5-acyl, CrC4-alkyithio, trifluoromethyl, CrC5~atkyl> C-rC4-alkoxyl, CrC4-alkoxy-

carbonyl N-(CrC4-alky!}amido, N
I
N-di-(CrC4-atkyt)amido 1 C£-C4-aikyiam;do, ethylenedioxy, phenyl, phenoxy,

substituted phenyl benzoyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyi, quinolyi and qutnazolinyl, and B tsOT S, NH,

NCN, NRe or NOR6 (in which R6 is methyl)] and pharmaceutical^ acceptable salts thereof

11 . Quinoline derivatives and quinazoiine derivatives of formula (IX)

(VIII)o
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5

10

15

(IX)

[wherein W is CM or N. R t and R2 are each independently CrC6-a1kyi t R5 is each independently hydrogen or

methyl, A is CrC6-alkyi> CrC4-aJkenyl, cyclopentyl, cyciohexyi, cydoheptyi, CrC4»alkoxycarbonyi, phenyl, naph-

20 thyl, furyl, thienyf, benzoyl, acetyl, pyridyl, pyrimidinyl, pyrrolidine, piperidinyl, piperazinyi, homopiperazinyl or mor-

pholino, and these alkyl group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected

from the group consisting of halogen, cyano, C02H, CONH2 ,
hydroxy nrtro, amino, CrC4-alkylamino, di-(CrC4-

alkyl)amino
t
CrC5-acyioxy, C-rC5-acyl F C-| -C^atkylthio, trifluoromethyl, CrC5-alky(. CrC4-alkoxyi, CrC4-aifexy-

carbonyl, N-(CrC4-alkyJ)amido, N,N<ii-(C
t-C4^alkyt)amido, C2~C4-alkylamido, ethytenedioxy, phenyl, phenoxy

25 substituted phenyl, benzoyl, pyridyl, pyrazinyi, pyrimidinyi pyridazinyt, qulnolyl and quinazoiinyl] and pharmaceuti-

cal acceptable salts thereof.

12. Quinoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim 8, characterized in that in

formula (VI), W is CH.

1 3. Quinoline derivatives and pharmaceutical acceptable salts thereof according to Claim 9, characterized in that in

formula (Vft), W is CH,

14. Quinoline derivatives and pharmaceutical acceptable salts thereof according to Claim 10, characterized in that in

35 formula (VIM), W is CH.

15. Quinoline derivatives and pharmaceutical acceptable salts thereof according to Claim 1 1 > characterized in that in

formula (IX), W is CH.

40 1 6. Quinoline derivatives and quinazotine derivatives of formula (X)

45

so

55

[wherein W is CH or N, R-j and R2 are each independently CrC5-aikyl F B5 is each independently hydrogen or

methyl, A is C-, -C5-alkyf , cyclopentyl, cyciohexyi, cycloheptyl, ailyi, "C4-altooxycarbonyl, phenyl, naphthy! or ben-
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zoy\, and these alkyl group or aryl group represented by A may have 1 -5 substituents selected from the group con-

sisting of OH, CO£H, fluoro, chloro, bromo, iodo, nitro, amino, di-(CrC4-alkyl)aminot ethylenedioxy, acetoxy.

methylthio, CrC4*alkoxycarbonyi, trifluoromethyl, C-rC^alkyl, pyridyl and phenyl]

and pharmaceuticaliy acceptable salts thereof.

1 7. Guinohne derivatives and quinazoline derivatives of formula (XI)

R2O

[wherein W is CH or N, Ftj and R2 are each independently CrC5-alkyl, R5 is each independently hydrogen or

methyl, A is CrC5-alky!> cyclopentyl, cyctohexyl, cycioheptyl, ally!, CrC4-altoxycarbonyl, phenyl, naphthyi or ben-

zoyl, and these alKyi grouP or ar^ group represented byA may have 1-5 substituents selected from the group con-

sisting of OH, C02H, fiuoro, chloro, bromo, iodo, nitre, amino, di~(CrC4-alkyl)amino)
ethylenedioxy, acetoxy,

methylthio, CrC4-alkoxycarbonyl T trifluoromethyl, CrC4-alkyl, CrC4-alkoxy, pyridyl and phenyl),

and pharmaceuticaliy acceptable salts thereof.

1 8. Qulnoiine derivatives and quinazoline derivatives according to Claim 1 , characterized in that in formula (I), W is CH,

X is O, both R 1 and R2 are rnethyt, Q is formula (V) [ in formula (V), j and k are each independently 0 or 1 ,
Rs is

hydrogen, A is CrC5-alkyl t
cyclopentyl, cyclohexyl, cycioheptyl, allyl, CrC4-alkoxycarbonyl, phenyl, naphthyi or

benzoyl these alkyl group, aryl group or heteroaryl group represented by A may have .1-5 substituents selected

from the group consisting of OH, C02H, fiuoro, chloro, bromo, iodo, nitro, amino, dHCrC4~alkyt)am*n°f ethylene-

dioxy, acetoxy, methylthio, CrC4-alkoxycarbonyl, trifluoromethyl, CrC4-alkyl, CrC4-alkoxy, pyridyl and phenyl,

and Bis O, & NH, NCR NR6 or NOR6 (in which R6 is methyl)]

and pharmaceuticaliy acceptable salts thereof.

19, Compounds according to Claim 16, characterized in that in formula (I), W is CK both R-) and B2 are methyl, and

each R5 is hydrogen, and pharmaceuticaliy acceptable salts thereof.

20. Compounds of formula (I) according to Claim 1 selected from 6,7-dimethoxy-4-(2-methoxyphenoxy)quinoline, 6,7-

dimethoxy-4™(3-methoxyphenoxy)quinoline, 6,7™dtmethoxy-4-(4-methoxyphenoxy)qurnoline, 4-(3-fluorophenoxy)~

6,7-dimethoxyquinoline, 4-(3-hydroxyphenoxy)-6J-dimethoxyquinoline, 4-(4-bromophenoxy)-6,7-dimethoxyquino-

line, 4-(3,4-dimetiioxyphenoxy)-6,7-dimethoxyquinoSine, 6,7-dimethoxy-4-(1-naphthyloxy)quinoline, 6,7-dimethoxy-

4-(2-naphthyloxy)quinonne, 6,7-dimethoxy-4-(5-methoxy-1 -naphthyloxy)quinoline, 6J<*imethaxy^H6^ethoxy-2-

naphthyloxy)quinoHne, 6,7-dimethoxy-4^7-methoxy-2-naphthytoxy)quinoline, 6,7-dimethoxy-4-(5-quinolybxy)quin-

oline, 6,7-dimethoxy-4-(6-quinolyioxy)quinoline, 4-(4-indolyIoxy)-6,7-dimethoxyquinoline, 4-(5-indo!ytoxy)-6,7-

dimethoxyquinoline, 6,7^iimethoxy-4-(3*methoxyphenyhhio)quino!ine and 6,7-dimethoxy-4-(4-methoxyphe-

nylthfo)quinoime,

and pharmaceuticaliy acceptable salts thereof.

21, Compounds of formula (I) according to Claim 1 selected from (4-n-butylphenyl){4-[(6 (
7-dimethoxy-4-qui-

noly!)oxy]phenyl}methanone, {4-1-butylphenylK4-{(6,7-dimethoxy-4-quinolyl)oxy]phenyt}methanone, {4-trtftuor-

omethylphenyi){4-[(6J-dimethoxy-4-quinolyi)oxy]phenyi}methanone, (4-t-butylphenyl){4«[{6J-dimethoxy-4-

quinazolinyl)oxy]phenyl}methanone, C4-t-butyiphenyl){4-[(6 l
7^dimethoxy-4-quinolyl)methyl]phenyi}methanone >

N-

{4-[{6,7<iimethoxy-4<furnolyl)oxy]phenyl}-cyclohexanecarboxamide, N-{4-[(6f
7-dimethoxy-4'-qutnolyl)oxy]phenyl}™

(4-nitrophenyl)carboxamide, N-{44(6,7-dimethoxy-4-qutnoiyi)oxy]phenyt}-(N,N-dimethyiaminophenyl)carboxam-

ide
F

N44^(6,7^imethoxy-4-quinoly0oxy]phenyl}-C4-acetylphenyl)carboxamide, N-{4-[(6,7-dimethoxy-4-qui"

nolyl)oxy]phenyl}-{4-n-butyiphenyl)carboxamide, N-{4-[{6 t
7-dimethoxy-4»quinolyi)oxy)phenyi}-(4-butoxy"

120



EP 0 860 433 A1

phenyl)carboxamtde, N~{4~[(6, 7<limethoxy-4-quinolyt}oxy]phenyl}-(4"bromophenyl)carboxamide, N-{4-[{61
7-

dimethoxy-4-quino]yi)oxy]pher>yl}cyclopontanecarboxarrticle, N^(4-n-butylphenyl)"N
,

™{4-[(6 I 7"Ciimathoxy-4-qui-

nolyl)oxy}phenyl}urea
t
N-(44-butylphen)^-N

,

44-K67-dirnethoxy-4-quinolyl)oxy]phenylJurea» N-(2-trffluoromethyl-

phenyf)-N*-{4-[(6
J
7<iimettioxy-4-quinolyl)oxy]phenyl}urea, N-(3-trffiuoromethylphenyl)-N^{4-I(6,7*dimethoxy-4-

quinoiyl)oxy]phenyl}urea, N-{4-trifluororoethylphenyl)-^^ N-(£-

methoxyphenyl)-Nv{4"[(6J"dimethoxy-4-quinolyi)Dxy]phen^}urea l
N-(3-methoxyphenyl)-N,

"{4*[(6,7-dimethoxy-4-

quinolyl)oxy]phenyl}urea, N-{4-methoxyphenyl)-N-{4-[(6,7Hjimethoxy-4-quinalyl)oxy]ph6ny0ure N-(2-fluorophe-

riyl)-N
T

-{4-[(6,7-dimethoxy-4-quinolyt)oxy]phenyi}urea, N-C3-fluorophenyt)-N'-{4-[(6
F
7-dimetho«y-4-quh

noiy!)oxy]phenyl}urea, N-(4-fluorophenyl)-N'-{4-[C6 I 7-dimethoxy-4-quinolyt)oxy]phenyi}urea ( N-(4-acetylphenyl)-N'-

{4-1(6J-dimethoxy-4-quinotyt)oxy]phenyt5urea f N-{4»[(6 F7"dinf>ethoxy-4-quinolyl)oxy]phenyl}-N
l

-n-propy)urea t N-n-

butyi-N -{4-[(6 P
7-dimethoxy-4-quinolyl)oxy]phenyl}phenyiurea

I
N"(2-fSuorophenyl)-N^{4-[(6,7*dimethoxy-4-quina"

zonnyl)oxy3pheny!}urea
t
N-(2-methoxypbenyl)-N ,

-{4^(6J-dimGthoxy-4<|uinazoliriy!)oxy]phenyl}urea J N-(3-methox-

yph©nvi)'N»{4"[{6J^imethoxy"4-qtJlnazolinyl)oxy]phenyl}urea, N"(4»methoxyphenyl)-N'"{4-[(6,7-dimethoxy"4*

quina£Oiinyl)oxy]phenyl}urea, N-n*butyl"N
T

»{44(6T7<iiniethoxy^-qulnazo]inyI)oxy]phenyl}urea, {4-E{6,7-dimethoxy~

4^uinolyl)oxy3phen^}[4-morpholfnophenyi]methanonef {4-[{6 I
7-dirnethoxy-4'quinoiyl)oxy]phenyl}j;4-pyrfolidi-

nophenyijmethanone, {4-[(6J-dimethc^^-quinolyl)oxy]phenyl}[4-pipGridinopbenylJmethanone, N-(2
N
4-dichlo-

rophenyl)-N'-{4-[(6,7-dimethoxy-4-quinoiy0oxy]phenyI}urea, N"{3 14™dicblorq5henyl)-N
r

-{4"E(6,7<iimethoxy-4-

quinolyl)oxy]phenyl}urea, N-(3,5<ltchIoropbeny])"N*-{4-I(67-dimethoxy"4-quEnoIyi)oxy]phenyl}urea J M-(4-chloro-2-

mei^^lpheny^)-N'-{4-t(6 ^7-d^methoxy-4-qufr30fyl)oxy]pherlyl}urea^ M-(3-amino-4-chforopheiiyl)-N-{4-[(6 i 7-dimetb-

oxy-4-quirtolyl)oxy]phenyl}urea, N-{4-[(6,7^tmethc^^-quino!yl)oxy3phGnyI}-N'-(2-pyridylrriethyi)urea, N-(3 r4-dif-

!uorophenyl)-N'-{4-[(6,7-dimethoxy-4'quinoiyl)oxy]phenyI}urea, N-fS^^S-triflMoropheny^N^I^KSJ^imethoxy^-

quinolyt)oxy]phenyl}urea, N-(3-chlorophenyi)-N^{4-[(6,7"di methoxy-4-quinalyOoxy]pheny!}urea and N-(4-bydroxy-

pheny()-N'-{4-|(6J<iimethoxy-4-quinolyl)oxy]phenyt}ureat and pharmaceutical^ acceptable salts thereof.

22. A pharmaceutical composition which comprises at least one compound, as an effective component selected from

the group consisting of the compounds and pharmaceutical acceptable salts thereof according to any one of

Claims 1-21 having platelet-derived growth factor receptor autophosphorylation inhibitory activity.

23. A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effective

component selected from the group consisting of the compounds and their pharmaceutical acceptable salts

according to any one of Claims 1 -21

.

24. A pharmaceutical composition for use in treating psoriasis, which comprises at least one compound, as an effective

component, selected from the group consisting of' the compounds and their pharmaceutical^ acceptable salts

according to any one of Claims 1 -21

.

25. A pharmaceutical composition for use in treating atherosclerosis, which comprises at least one compound, as an
effective component, selected from the group consisting of the compounds and their pharmaoeutically acceptable

salts according to any one of Claims 1-21

.

26. A pharmaceutical composition for use in treating restenosis after percutaneous coronary angioplasty or bypass

surgery which comprises at least one compound* as an effective component, selected from the group consisting

of the compounds and their pharmaceutical^ acceptable salts according to any one of Claims 1 -21,

27. A pharmaceutical composition for use in treating glomerulonephritis^ which comprises at least one compound, as

an effective component selected from the group consisting of the compounds and their pharmaoeutically accept-

able salts according to any one of Ciatms 1-21

,

28. A pharmaceutical composition for use in treating organofibrosis, which comprises at least one compound, as an

effective component selected from the group consisting of the compounds and their pharmaoeutically acceptable

salts according to any one of Claims 1-21.

29. A pharmaceutical composition for use in treating leukemia, which comprises at least one compound, as an effective

component, selected from the group consisting of the compounds and their pharmaceutical^ acceptable satts

according to any one of Claims 1 -21

.

30. A pharmaceutical composition for use in treating articular rheumatism, which comprises at least one compound, as

an effective component, selected from the group consisting of the compounds and their pharmaoeutically accept-
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able salts according to any one of Claims 1 -21

.

31- A pharmaceutical composition tor use in treating glomerulonephritis, which comprises at least one compound, as

an effective component selected from the group consisting of the compounds and their pharmaceutical^ accept-

5 able salts according to Claim 5, 8 or 12.

32. A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effective

component selected from the group consisting of the compounds and their pharmaceuticaliy acceptable salts

according to any one of Claims 7, 10, 11 , 14, 15, 16, 17 and 1 a
10

33. A pharmaceutical composition for use in treating leukemia, which comprises at least one compound, as an effective

component, selected from the group consisting of the compounds and their pharmaceutical^ acceptable salts

according to any one of Claims 7, 10, 11, 14, 15, 16, 17 and 19.

15 34, A pharmaceutical composition for use in treating articular rheumatism, which comprises at least one compound, as

an effective component, selected from the group consisting of the compounds and their pharmaceutical^ accept-

able salts according to any one of Claims 7, 1 0, 11 , 1 4, 1 5, 1 6, 1 7 and 19.

35. A method for treating neoplastic tumors, which comprises administering an effective amount of the compounds

bo according to any one of Claims 1-21 to patients who need treatment for neoplastic tumors,

36. A method for treating psoriasis, which comprises administering an effective amount of the compounds according to

any one of Claims 1-21 to patients who need treatment for psoriasis.

25 37: A method for treating atherosclerosis, which comprises administering an effective amount of the compounds

according to any one of Claims 1 -21 to patients who need treatment for atherosclerosis.

38. A method for treating restenosis after percutaneous coronary angioplasty or bypass surgery, which comprises

administering an effective amount of the compounds according to any one of Claims 1-21 to patients who need

so treatment for restenosis after percutaneous coronary angioplasty or bypass surgery.

39. A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds

according to any one of Claims 1-21 to patients who need treatment for glomerulonephritis.

$s 40. A method for treating organofibrosis, which comprises administering an effective amount of the compounds accord-

ing to any one of Claims 1-21 to patients who need treatment for organofibrosis.

41 , A method for treating leukemia, which comprises administering an effective amount of the compounds according

to any one of Claims 1 -21 to patients who need treatment for leukemia.

40

42. A method for treating articular rheumatism, whichxomprises administering an effective amount of the compounds

according to any one of Claims 1 -21 to patients who need treatment for articular rheumatism.

43 A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds

45 according to Claim 5, S or 1 2 to patients who need treatment for glomerulonephritis.

44. A method for treating tumors, which comprises administering an effective amount of the compounds according to

any one of Claims 7, 10, 11, 14, 15, 16, 17 and 19 to patients who need treatment for tumors.

i

so 45. A method for treating leukemia, which comprises administering an effective amount of the compounds according

to any one of Claims 7, 10, 1 1 ,
14, 15, 16, 17 and 19 to patients who need treatment for leukemia.

46, A method for treating articular rheumatism, which comprises administering an effective amount of the compounds

according to any one of Claims 7, 1 0, 1 1 , 14, 1 5,- 1 6, 1 7 and 1 9 to patients who need treatment tor articular rheu-

65 matfsm.

47. Use of the compounds according to any one of Claims 1 to 21 for manufacturing pharmaceutical compositions.
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46. Use of the compounds according to any one ot Claims 7 f 10, 1 1 , 1 4> 15, 16, 1 7 and 19 lor manufacturing antitumor

agents.

49. Use of the compounds according to any one of Claims 7, 1 0, 1 1 , 1 4, 1 5, 1 6, 1 7 and 1 9 for manufacturing therapeu-

s tic agents for articular rheumatism.
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